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PREFACE. 


PRELIMINARY REMARKS. 


The Magnetic Observatory at the Girard College was erected in 1838, 
through the liberality of the Building Committee of the Councils® of the 
city of Philadelphia, and was intended to afford a suitable place for using the 
magnetic instruments purchased under the direction of the ‘Trustees of the 
College. 

In ihis year, a system of magnetic and meteorological observations was 
commenced, in pursuance of the recommendation of the British Association 
for the advancement of science, and a great union formed, which finally em- 
‘braced more than thirty observatories, in the four quarters of the globe, car- 
Tying on simultaneous observations upon the same plan and with similar in- 
struments. 

It was desirable that the Observatory at the Girard College should take 
pert in this movement, and liberal and enlightened individuals were. soon 

ound to provide the funds necessary for executing the required observations,t 
which were accordingly commenced in May, 1840. Subsequently, in 1841, | 
the American Philosophical Society of Philqdelphia became responsible for, 
this continuance, and either directly, or through the contributions of their 
members, supported the establishment until December, 1842. After a short 
suspension of the regular observations, they were resumed in. May, 1843, for 
the use of the Topographical Bureau of the War Department, by order of the 
Hon. James M. Porter, Secretary of War, and through the recommendation of 
Col. J. J. Abert, of the Topograghical Engineers. The results were reported 
to the Topographical Bureau from this time until the closing of the Obeerva- 
tory in June, 1845. 

In the spring of 1845, the observations of nearly five years had accumula- 
-ted and remained unpublished. A call was made by the Senate of the United 
Statest for a report, and directions given for their publication, to include also 
the records up to the close of the observatory year. 

The observations were made under my immediate direction until my re- 
moval from Philadelphia, in December, 1843, when Professor John F. Frazer, 
of the University of Pennsylvania, took this charge, its general superinten- 
dence merely remaining with me. It is perhapa due to both Professor Frazer 
and to myself to say, that these duties were gratuitously performed. 





*The Committee to whom this act of liberality is due, consisted of James Hutchinson, Chair- 
man, Mesere. Wiegand, Elliot, Tiers, Roath, Anderson, Lindsay, and Winebrenngr. 

tThe names of these gentlemen who at first bore nearly all, and afterwards a considereble part 
of the expenses of the Observatory, are Nicholas Biddle, Richard Price, Thomas Biddle, Dr. Chap- 
man, Dr. R. M. Patterson, John K. Kane, Dr. George B. Wood, B. W. Richards, Dr. C. D. Meigs, 
and J. F. Frazer. . 

tOn motion of Senator Jabez W. Huntington, of Connecticut. As this is pagsing through the 
press, (November, 1847,) this able Senator and excellent friend of science has been suddenly ar- 
reated FS hie career of usefulness by death ; a loss to the councils of his country, an irreparable loss 
to his friends, 
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As during the progress of the observations, I was engaged in laborious du- 
ties, requiring the absolute devotion of a very great portion of my time, I 
trust that many omissions and irregular performances of duty in directing the 
observations thus accounted for, will be excused. I must further plead the 
pressure of absorbing engagements and necessary absence from the place of 
publication, in excuse for errors which may occur in the course of the fol- 
lowing publication of the records of observation. Upon the task of compari- 
son of and deduction from the observations, J have not presumed, under pre- 
' sent circumstances, even to enter ; but have been obliged to be satisfied with 
superintending the reduction of the results, and directing such general com- 
parisons as can be made under general instructions. , 

The final computations have been made by my young friend, Mr. Joseph 
S. Ruth, (now of the Coast Survey,) who personally took a part in the ob- 
servations, and in whose faithfulness and intelligence I have great confidence. 
Whoever has endeavored to insure accuracy in numerous computations like 
these, knows how difficult Mr. Ruth’s task has been, and will give him credit 
for the zeal and perseverance with which the work has been executed, rather 
than criticise accidental errors which may remain in it. A ‘list of all such. 
errata as have been found in the course of comparisons, and a general review 
of the work, has been given by Mr. Rath, at the close of this preface. The 
curves printed with the observations have also all been prepared by Mr. Ruth. 


[ 
First ASSISTANTS, AND TIME EMPLOYED. 


. Prof. J. F’. Frazer 

Prof. R. S. McCulloh 

Prof. W. Chauvenet . .. October 14, 1840, to December 18, 1840. 
. Solon W. Hall . . . . December 18, 1840, to April 7, 1843. 

. Howard 8. Correy. . . April 7, 1843, to June 16, 1844. 

. Wm. H. Ribl . . . . June 16, 1844, to October 2, 1844. 

. J.B. Reynolds . . . . October 2, 1844, to June 30, 1845. 
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SuB-ASSISTANTS, AND TIME EMPLOYED. 


William Uhler . . . . . May, 1840, to September 9, 1840. 

Hall Grandgent. . . . . May, 1840, to October 17, 1840. 

Archibald McLean. . . . July 6, 1840, to October 7, 1840. 

Hugh Mason . . . . . October 17, 1840, to May 24, 1841. 

Rufus Chadwick . . . . December 19, 1840, to May 2, 1843. 
Samuel McCutcheon . . . December 16, 1840, to December 31, 1842. 
Joseph S. Ruth. . . . . September 17, 1941, to Apil 19, 1843, 
James Kirkpatrick . . . . October 5, 1841, to September 3, 1842. 
Geerge Davidson . . . . December 29, 1842, to June 20,1845. , 


The following Sub-Assistants were employed from time to time: 


C. Cramp, J. Ricketts, 
A. Laidlaw, C. Schlater, 
W. Stephens, W. Caldwell, 
G. Correy, J. Hewston, 
E. S. Hall, J. Sutton, 


A. Magillton, J. Lynd, 
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W. Hunter, . _ G, Chadwick, 
J. S. Hedges, L. Houpt, 
R. M. Martin, C. Bowman, 
J. S. Lawson, , T. Souder, 
‘ G. Gideon, F.. McCrellish, 
ABSTRACTS. 


The abstracts were made out at the Observatory by 


Prof. W. Chauvenet . . . May, 1840, to June, 1841. 
Joseph S. Ruth. . . . . April, 1843, to March, 1844. 
George Davidson . . . . March, 1844, to June, 1845. 


DESCRIPTION OF THE OBSERVATORY. 
The position of the Magnetic Observatory was in 39° 58’ 17"’ north lati- 


* tade, and 76° 10’ 44" longitude west of Greenwich. 


oe 


It was a wooden building, resting upon a granite foundation. - The soil, 
a reddish gravel, was excavated to the depth of about four feet, for the foun- 
dations. Iron was carefully excluded from every part of the building ; the 
hails used were of copper, the locks, hinges, doc., were of brass. ‘The Ob- 
Servatory was built by James 0. Sawyer, master carpenter at the Girard Col- 
lege, who labored 'o make every part of it suitable to the purposes for which 
it was intended. Inthe setting up and adjysting the instruments, Mr. Saw- 
yer’s skill in manipulation rendered me important assistance. The arrange- 
ment of the rooms will be seen by reference to the drawing. ‘I‘he large 
room, containing the magnetic instruments, was thirty-nine feet and two 
inches in length, and nineteen feet fonr inches in width. The computing 
room, containing the anemometer, was fourteen feet and two inches in length, 
and nine feet and ten inches in width. The small room adjoining (his, which 
was used by the observers as a sleeping apartment, was of the same length 
as the latter, and was four feet in width. The partitions and walls of the 
building were one foot in thickness. The floor was one foot and a half above 
the ground, and the ceiling about thirteen feet above the floor. The trussed 
roof was capped by a trap-door, extending nearly half of the length of 
the building, which being opened, secured the means of adjusting the transit 
instrument on the meridian. The longer sides of the building were in the 
direction of the magnetic meridian of 1839. The doors and windows of the 
Observatory were double, to prevent currents of air from affecting the instru- 
ments. As another security against currents of air in the Observatory, itwas . 
the intention, at first, to have no fire except in the computing room, where 
the flue from the grate passed through a massive pier of masonry, prevent- 
ing any radiation of heat to the observing room. The great differences of 
temperature which this caused, and the complaints by the observers of ther 
hardships, thus occasioned, induced me to believe that the currents of air. 
that would be preduced by a fire, would be the less evil. Accordingly, 
m November, 1841, a stove of soapstone was placed in the observing room, 
the pipe and other accessories being of copper. The pipe passed, ata dis- 
tance of about six feet, above the declinometer, and to the south of it, through 
the partition, into the flue before spoken of. Anthracite coal was burned. 
Experiments were made to discover if currents of air were occasioned by 
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this fire, but none were detected. This enabled the observers to preserve, in 
winter, the temperature more nearly constant. 
The Observatory was designed for the two magnetometers invented by 
Professor Gauss. 'The changes in the places of the instruments, occasioned 
_by the introduction of the Lloyd vertical force, is described under the head 
of “ Placing of the Iustruments,” in another part of this Preface. . 


MAGNETICAL INSTRUMENTS. . 


The Declinometer was of Gauss’ pattern, and made by Meyerstein of 
Gottingen. The bar was tw6d feet seven-eighths of an inch long, one inch 
and a half bread, three-eighths ef an-inch thick, and weighed ten pounds. 
The suspension thread was composed of parallel fibres of raw silk, without 
twist. ‘The thread laid ia the groves of a-‘screw working horizontally into 
a nut attached to the ceiling, so that when, by the lengthening of the fibres, 
it was necessary to wind up a portion of the thread, the same vertical positian ® 
would be preserved. ‘To note the changes of:declination a small telescope 
. was employed, whose motion ii a vertical plane allowed reference to be 
made, from time to time, to amark upon the ceiling. The scale was of white 
eard paper, having the divisions (one millimetre each) lithographed upon it. 
The divisions admitted readily of being divided by the eye into tenths. The 
value of one division was was found to be 27.3, whilst in the College build- 
ing, (previous to July 20th, 1840,) to 20”.7. Fora full description of the 
declinometer see Taglor’s Scientific Memoirs, vol. IL. part I, page 30. Its 
place in the Observatory is marked d@ in the drawing, that of the telescope 
D. Thecoefficient of torsion was found to be so small that no account was 
taken of it in the reductions. It amounted to 17.1 divisions of the scale 
for 180°. 

The Bifilar or Horizontal Force Magnetometer was of Gauss’ pattern, and 
made by Meyerstein of Gottingen. The bar was three feet five-eighths of 
an inch long, one inch and seven-eighths broad, one half of an inch thick, 
and weighed twenty-five pounds. ‘lhe suspension wires slightly inclined 
to each other, but as the force of torsion was calculated by Professor Lloyd’s 
formula, this is immaterial. This instrument is fully described in Taylor’s 
Scientific Memoirs, vol. II., part I., pp. 252 e¢ seg. The value of one divi- 
sion of the scale, in parts of the total horizontal force, was found to be, in 
May, 1840, .000.035; in June, 1841, .000.038 ;- the mean, .000.036.5, has 
been used as its value throughout the series of observations. Its place’in 
the Observatory is marked A in the drawing, that of ‘its telescope H. 

The Lloyd Balance, or Vertical Force Magnetometer which was used until 
January, 1841, is fully described in the .“ Account of the Magnetical Obser- 
vatory of Dublin, &c.,” by Professor Lloyd. It was twelve inches in length, 
having at its ends cross wires set in copper rings. Its centre of gravity was 

-eupported by a knife edge, and equilibrium was produced bv means of fine“ 
screws working in' nuts on the armsof the needle. The value of one division 
of the scale, in parts of the total vertical force, was found to be .000.016.6, both ° 
in the College building and Observatory. The relative intensities of the three 
magnetometer bars was, for the horizontal force, the declirtometer and the ver- 
tical force respectively, 57.40, 20.12, and 1, as determined April 17th, 1840. 
As the introduction of the reflecting vertical force magnetometer changed the 
arrangement of the instruments, the position of this is not marked on the 
drawing. 
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Reflecting Vertical Force Magnetometer.—The Lloyd vertical force instru- 
ment was replaced in January, 1841, by a reflecting one upon the same princi- 
pile, made at my suggestion by Joseph Saxton, Esq. The magnetic bar, of a 
arapezoida] form, and cut off at the ends by two planes making a considerable 
angle, was supported by a knife edge passing through the axes of figure, and 
carrying a mirror turning with considerable friction on a cylindrical axis, at 
right angles to the plane of the bar. The bar was two feet one inch long, 
two inches wide in the middle, one and a half where it was cut off by the 
planes, and a quartey of an inch thick. It was of steel, hardened as perfectly as 
Mr. Saxton could effect. The knife edge rested upon agate planes, supported 
by brass columns attached to the heavy wooden base of the instrument. The 
base was supported by four levelling screws, and the case protecting the in- 
strument from currents of air wad lined with copper, to serve as a damper. 
The top of the box was a piece of plate glass, through which a thermometer, 
(by Francis,) reading with a vernier, could be seen. The bar could be made 
to rest upon y’s instead of upon the agate planes. The means of changing 
its equilibrium were also provided by a ball moving upoaa fine screw. The 


Mirror projected beyond the side of the box, and was observed by a telescope, 
. as Mmthe case of the declinometer and bifilar, the scale being, however, ver- 


tical, and the mark for adjustment of the observing telescope being at the 
side, and on one of the elements of the cone described by the telescope when 
moved laterally . 

The introduction of this instrument (in January, 1841) required a new. 

comparison of the relative intensities of the bars. The force of the bifilar, 
declinometer, and vertical force bars was in the proportion of 7.73, 2.60, and 
1. A new computation was made with these numbers by the formula before - 
referred to, the direction of the line in which the centres of the three instru- 
ments were to be placed, determined, and the line laid off. The bifilar re- 
tained its place, the declinometer and its scale and telescope being moved to 
suit the new direction. A marble shelf was inserted behind the clock case 
(Mr. Lukens carefully examined the clock to exclude iron or steel from it, 
before placing it in the Observatory) for the reflecting vertical force instru- 
ment. As before, the equilibrium of the declinometer proved to be most 
satisfactory. 

Having carefully determined the value of the scale of the Lloyd vertical force 
magnetometer, I considered that the value of the new scale could best be ascer- 
tained by comparison with the former. The result of this, continued at inter- 
vals, was, that two divisions of the new scale were equivalent to one of the old, 


. or that a change of one division corresponded to a change of vertical force of 


-000.033 of the total vertical force. This was after the instrument had been 
finally adjuged. For some time after being put up, the bar lost small por- 
tions of force, and the adjusting ball and screw were used to keep it about 
the middle of the scale. This instrument was very convenient indeed, espe- 
cially for use by the observers whom I employed, who except a few had little 
or no experience in observing, and to whom the use of the Lloyd, where 
each observation approaches in character to an experiment, (simple it is true,) 
presented great difficulties. ‘The removal of the person of the observer and of 

ights fram the vicinity of the instrument, was a most important advantage. 
The great disadvantage of this instrument was the very considerable effect 
of temperature upon it, and after a few trials to determine this effect by the 
inducing methods, I resorted to a plan elsewhere described in this introduc--- 
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tion. 'The coincidence of the results is better than I had expected, and the 
mean coefficient for temperature, though large, is well determined. ‘The pro- 
bable accidental error of the mean of 49,results, is only .25 of a division. 

The Dip Circle was made by Robinson, of ]ondon, in 1836. ‘The cirele 
was six inches in diameter. The needles used are Nos. 1 and 2, and the 
poles reversed in each set of observations. The ends of the needles are 
marked A and B. It was observed upon a marble pier, about twenty feet 
to the southeast of the Observatory. 


SUBSIDIARY INSTRUMENTS: 


The y’s ofthe Transit Instrument rested upon marble peers, which were 
supported by a marble block four feet long and two feet wide. ‘The floor 
was framed around the block, leaving a space of two inches, to‘prevent any" 
jarring from affecting the instrument. The tube was of plaster. The in- 
strument was made by Lukens, of Philadelphia. A mark for adjusting it 
was fixed upon the solid granite wall of the Penitentiary, at the distance of 
about one quarter of a mile. The position of this instrument in the Obser- 
vatory is marked .7 on the drawing. | 

The Astronomical Clock was attached to a marble block two feet dight 
inches long, at the top six inches wide, at the bottom one foot and six inches. 
~ The floor was framed around this as around the transit block. Both blocks 
rested lipon foundations, which extended to the distance of four feet below 
the ground. The pendulum of the clock was of brass, and made compen- 
sating, by carrying with it a cistern of mercury. The position of the clock 
is marked B. The clock was used directly to indicate the times of observing 
the declinometer. ‘Two chronometers gave the time of observing the hori- 
zontal and vertical force magnetometers. These chronometers were compared 
every day with the clock. 

The Telescopes of the three magnetometers were also set upon marble 
blocks disconnected with the flvor. . ° 


METEOROLOGICAL INSTRUMENTS. 


These consisted at first of a barometer, a dry and wet bulb thermometer, 
a Daniell’s hygrometer, one of Saussure’s for cormaparison, and a self regis- 
tering anemometer, and rain-guage by Osler, of Birmingham. To these 
were afterwards added temporarily, a barometer, by F. R. Hassler, and two 
radiation thermometers by Fisher, of Philadelphia. During the couirse of the 
observations a new dew point instrument of my own invention, was substitu- 
ted for the Daniell’s hygrometer. 

The Barometer wasa cistern barometer, made by Fortin, No.8. 'Thetube 
was about a quarter of an inch in diameter. The brass scale was divided 
into millimetres, and read by the vernier to five hundredths of a millimetre. 
It was compared with the standard barometer at Brussels, and found to stand 
147 of a millimetre higher. It was compared also with the standard 
barometer at the Paris Observatory, and found to be 0.487 of a millimetre 
higher. The cistern was 112.3 feet abovg mean tide at the Schuylkill Water 
Works. The correttions for capillarity and temperature were taken from the 
report of the Committee of Physics of the Royal Society of London. Its‘ 
place in the Observatory is marked F on the drawing. 
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In January, 18428, a barometer, of the construction of F. R. Hassler, 
late superintendent of the U. S. Coast Survey, was placed by the side 
of the Observatory barometer, their cisterns being nearly on the same 
level. The tube of this barometer was nine-sixteenths of an inch in di- 
ameter, and the scale was attached to a@steel rod. The yobservations will 
be found in the records, the final results for comparison of the two barome- 
ters are given In the means of the meteorological observations at the close of the 
records. It was removed in September of the same year. 

Hygrometers.—The hygrometers originally provided for the Observatory, 
were a Daniell’s hygrometer, made by Greiner, of Berlin, a wet bulb, and for 
comparison, a dry bulb thermometer, (Auguste’s psychrometer,) beautifully 
divided on porcelain to half degrees, by the same maker. and two hair hygro- 
meters by Fortin. The difficult experiment required by Daniell’s hygrometer 
rendered nugatory my attempts to procure regular observations with it, much 
less rehable ones; no one could use it but the senior assistant, and he was- 
only present during the day, and found its uee very difficult. In a dry and 
cold climate like ours, this instrament cannot be used to any advantage. Of 
the hair hygrometers, I can say little, not having discussed the observations, 
but the change of the hairs was obvious to even careless inspection, the point 
of saturation affording frequent opportunities for observation, and showing 
great changes in the register of the index. The scale of Saussure’s hygro- 
meter, when first put up, marked less than 90° in air containing the max!- 
mum of vapor at about 70° Fahrenheit. The wet bulb hygrometer is very 
eonvenhient during the summer, and when a current of air is blowing over It, 
so as to produce the character of equilibrium whicl the the theory of Apjohn 
supposes. Wien the temperature is below 32° Fahrenheit, the instrument 
becomes difficult of use, if the film of ice is too thin, the temperature indica- 
ted by the ice bulb is too high, and 0 if it is too thick, and the just mean is 
seized only with great care and practice. The observations of the hygro- 
meter were at first the least satisfactory of all in the meteorological list. 
In April, 1843, I substituted a hygrometer of my own invention, an equili- 
brium hygrometer. At the time the first of the hygrometers was made, I 
supposed that [ had been the first to apply this principle, but have since found 
that Professor Belli, of Milan, in his Fisica, vot. II, page 522, had described 
an instrument of the same kind. The particular construction of the instru- 
ment, found after trial of several forms of it to be most convenient, differs suf- 
ficiently from Professor Belli’s to entitle me, I think, to whatever credit may 
be due for it ; and the first idea shown by a model still existing, would relieve 
me from the supposition of having borrowed even the principle. Until an 
extract from Professor Belli’s work was given in the Annales de Chimie, I 
was not aware of the existence of his instrument, though I had prdcured a 
copy of his Fisica for the library of the Girard College. he form of ‘the 
hygrometer referred to, is one of those deseribed in the Proceedings of the’ 
American Philosophical Society, vol. 11, pages 249, 250, consisting of a 
small reservoir for water, to be artificially cooled by ice or salts, for ice and. 
for pounded ice and salt, according to the temperature of the point of depo- 
_ sition. A small trough enters the box, and projects from the exterior hort- 
zontally. The best form and material for this were found to be afforded by 
a tabe of brass. This was closed at the two ends, and had a slit extending 
along the upper’part of it, whilst it projected from the box wide enough to 
admit the free motion of the stem of a small thermometer, the bulb of which 
was inserted through an opening at the further end of the tube-from the box, 
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-the thermometer itself hanging by a hook to a small wire projectisg from the ‘ 
upper part of the reservoir and parallel to the hygrometer tube. The inte- 
rior of the tube was coated with varnish, to prevent the action of mercury 
placed in it, and serving to make a conducting contact between the bulb of 
the thermometer and the metal of the tube. This tube was kept bright by 
rouge. ‘To make an otservation it was only necessary to fill the reservoir 
with a cooling mixture capable of reducing the temperature of the bar at 
eome cross section exterior to the reservoir, to the temperature of deposition. 

_At this*section the envelope of moisture terminated, and here was usually a 

well defined line, opposite to which the bulb of the thermometer was brought 

to indicate the temperature. The bulb being very small, it was not thought 
necessary to apply a correction for the difference between the mean tempera- 
ture of the bulb and the temperature at the middle point, though, theoreti- 
cally, there is a small difference. To obtain a sufficiently low temperature, 
and to allow equilibriurf to ensue, was the chief precaution to be taken, a 
rule as to time of filling the reservoir and a visit to it before observing, to see 
that the temperature altained was low enough, being directions ec:sily attend- 
ed to. It required but little tact in the observers, and after a very short trial, 
all succeeded in making these observations. ‘There results the most ex- 
tended journal of deposition dew points at regular hourly intervals, which, as 
far as | am aware, has ever been made. ‘These are reduced and compared 
with the results by the wet bulb hygrometer, (psychrometer,) computed by 

Professor Apjohn’s formule. Care was taken to exclude this hygrometer from 

the action of the wind, as far as practicable, for otherwise the deposite of 

vapor is removed as fast as formed from the parts really at the temperature 
of the dew point. 

The gpecial account of the reduction of the observations with the hygro- 
-meters, and the tables formed, will be reserved for a subsequent part of this 
introduction. 

The hygromejfers were placed in a small projection from the large north - 
‘window of the Observatory, enclosed by three sides of a hexagonal prism, 
marked 7’ in the drawing, made of inclined parallel strips of thir pine, 

ainled white, excluding the sun, but not the air. An exterior screeti, made 
in a similar manner, served further to protect the thermometer from direct 
and reflected heat. The bulbs of the thermometers were about four feet 
above the ground. The scales of the psychrometer were enclosed in exterior 
glass tubes. On the east side of this screen was placed a box marked C, to 

-<ontain thd ice used with the new dew point instrument. When the sun or 
high winds did not interfere, the observation with it was made in the angle 
formed by the sides of the vestibule and Observatory, otherwise, inside the 
vestibule, on the stand markéd C ; of course the outer door was kept open. 

Radiation.—In June, 1841, (by request of Professor James P. Espy,) two 
ihermometers, made by Fisher, were registered, one was covered with a flock 
of cotton and exposed to the sky at night, the other had a bulb of black glass, 

- and was exposed to the sun.* The observations are found in the records in 
the columns headed “ Radiation.” The observations were discontinued after 
December, 1842. SS 
— The Anemometer and Rain Guage, by Osler, of Birmingham, registered 
the direction and force of the wind and the quantity of rain. ‘This instru- 
ment has been fully described by the maker. ‘The rain guage was on the 
roof of the Observatory, twenty-four feet one inch above the level of the 
cistern of the barometer, and thirty feet above the ground. On the 29h of 
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Qctober, 1840, a series of experiments was commenced upon the springs, for 
the register of the force of wind. In May, 1&41, slightly curved bars, or 
nearly flat springs, placed under the table, or registering part of the instru- 
ment, were substituted for the spiral springs of the original instrament. The 
original springs admitted of at least three gradations, and were situated be- 
hind the plate which received the impulse of the wind. In the new eprings 
one only is brought into play in slight breezes, the other measured the force 
of stronger winds. ‘I'he sensibility of the instrument was thus much in- 
creased in light breezes, or below fiye pounds to the square foot, while it 
served equally well to register those of a stronger character. The avoiding 
the great friction of the original instrument, the exposure of the spring to 
the weather and to great variation of teinperature, were other advantages. 
Besides,.the springs being in the computing room, they could be examined 
_More readily, and changes made with more facility. ‘The removal of con- 
siderable weight from nearthe top of the vane, and greater compactness, were 
further advantages. The new,springs were of hammered brass. On May 
11th, 1841, the scale of the motion of the pencil, registering the force of* 
wind, was satisfactorily determined. - The means of the observations pre- 
vious to the commencement of the experiments, have been inserted in the ta- 
‘bles of the means of the meteorological observations for 1840, but cannot 
be depended upon. From July, 1841, the observations are more -reliable. 
Even then the force of light winds was imperfect. ° 
Snow Guage.—in November, 184}, Mr. Solon W. Hall, then first assistant 
in the Observatory, caused the rain guage to régister the fall of snow, by en- 
closing it in a case, supplied with steam of low tension by a pipe from a 
small boiler placed on the Observatory stove. The snow which struck upon 
the guage thus moderately warmed, remained upon it, and melting, ran into 
the reservoir for the register of rain. The register of snow was, however, 
defective. The hourly fall could not generally be ascertained, and some- 
times the snow was not even melted. . 


PLACING OF THE INSTRUMENTS. 


The Observatory was designed for the two instruments invented by Pro- 
fessor Gauss, and arranged accordingly. These instruments, the declinome- 
ter and bifilar, were to be placed according to the problem developed by 
Gauss, (Tayloi’s Scientific Memoirs, vol. II, part I, pages 270-1-2,) and the 
observing telescopes were to be placed upon two piers at the north end of the 
building, the cross hairs of the transit instrument at the south end serving as 
a collimator mark for the declinometer telescope, and the declinometer bar 
being nearly in the axis of the building, north and south. ‘Thus the abso- 
lute variation could be easily observed, and there was rvom on each side of 
the bar for the experiments of deflection. Just after the piers were erected, 
I received a description frofn Professor Lloyd, of his vertical force mag- 
netometer, and did not hesitate, forthe sake of observing changes in the 
three magnetic elements, to alter the arrangements of the Observatory, and 
to adapt It, aS far as practicable, to the introduction of his vertical force in- 
strument, in conjunction with the bifilar or horizontal force magnetometer, 
and the declinometer of Gauss. The relative intensities of the three bars 
were accordingly determined by experiments of deflection, with the sub- 
sidiary apparatus in the College building. ‘The deflected bar was a Gauss 
declinometer bar, the distances were carefully measured, and were such 


i 


‘ 


xii PREFACE. 

such, that no permanent change of magnetism could take place. The rela 
tive intensities of the three bars were, for the bifilar bar 57.40, declinomete 
bar, 20.12, the vertical force bar, 1. ‘These experiments were made on the 
17th of April, 1840. The positions of the three instruments were de 
termined by the problem given by Professor Lloyd, in the Transactions of the 
Royal Irish Academy, vol. XIX, part II,in which the declinometer 1s placed 
in equilibrium by the other‘two instruments. I was obliged, however, by the 
form of: the Observatory, to take the root of the equation corresponding to 
the less stable equilibrinm. Having by computations determined the relative 
distances of the bars, and the angle .made by the line joining their cen- 
tres with the magnetic meridian, the line was drawn and the distances were 
carefully laid off from a standard scale, and the supports arranged according- 
ly. ‘Fhe approximate distance between the bifilar and declinometer bars was 

given by the form and dimensions of the Observatory, and also the position 

of the bifilar; it being desirable that a mark for the observing telescope of 
the latter should be found on the north side of the western projection of the 

building, and that the declinometer should not interfere with the entrance to 

the computing room, where the anemometer was placed. ‘The vertical force 


instrument was placed upon a wooden stand. 


ADJUSTMENTS. 


Declination Magnelometer.—The three instruments being in position, 
the declinometer «was carefully and repeatedly observed. ‘Then the horizon- 
tal and vertical force bars were removed, and the declinometer found to re- 
main in equilibrium, within the limits of change of the declination during 
the observations, which were fiequently repeated. During the course of the 
experiments for determining the value of the scale of the bifilar, and those for 
trying the equilibrinm of the declinometer, I perceived that after the removal 
of the bar of the bifilar, and its restoration to its place, the instrument did 
not read upon the same division of the scale. I tried various experiments 
to determine the cause and to obtain the control of this, but could not suc- 
ceed in either object. 

On first commencing the observations, it was plain that routine obsei vations 
could be secured, for being simple in their character, it is easy to train up ob- 
servers. F'or the work requiring the presence of the head of an Observatory; I 
could not provide. An intelligent assistant had enough to do to keep regularity 
among the young observers, fo examine their work, to observe at hours when 
the services of others could not be had, to see that the reductions were made, 
the books in order, the time correct, and many other miscellaneous duties of 
an onerous and engrossing kind. 'Then too, I had not means to keep even 
one such an assistant permanently. The changes were frequent as the list 
given in another part of this introduction shows. My own duties in the city, 
rendered frequent or long visits, except at night, impracticable. I had sup- 
posed when the Observatory was erected, that I should be a resident on the 
premises, but not only this did not occur, but my official connection with the 

Girard College did not continue, and I assumed other and engrossing duties. 
The change of position of the instruments, which threw the declinometer 
from the middle of the breadth of the building to the western side, and close 
to the wall, rendered deflection experiments difficult, ifnot impossible ; the line 
perpendicular to the direction of the bar on the western side, passing into a 
massive stone pier containing a flute from the grate (of copper) in the comput- 
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ing room. ll these circumstances taken together, induced me to confine 
the observations professedly to differential results, and to concentrate the 
whole attention of the observers upon them, leaving the instruments as far as 
practicable.undisturbed by the removal of bars. 

- Biflar Magnetometer.—The great length of the wires of this instrument 
gave very considerable sensibility to it, a single division on the scale expressed 
only 0.000.036.5 of the total force, with a convenient distance between the 
Wires, as determined by the lower screw to which they were attached, and 
’ with the requisite strength to bear the heavy twenty-five pound bar. At first 
the mistake was made of obtaining too weak a wire, one which being uni- 
formly strong, would have boro this, weight, but which gave way at weak 
points. In experimenting upon the different methods of adjusting, I found 
that given by Professor Lloyd, in his “Account of the Magnetical Observa- 
tory of Dublin, &c.” the best adapted tothe circumstances under which I was 
working, although I also used the more elaborate method of Gauss with toler- 
ably satisfactory results. Having no subsidiary bifilar magnetometer, and the 
vibrations of the eubsidiary declinometer, at the College building, proving 
an altogether insufficient check upon this much more delicate instrument, 
the most iapid method of adjustment was the best. The measure of 
force is obtained by the angle through which the suspension must be twisted 
to place the bar at right angles to the mfgnetic meridian, (Z in the 
notation adopted.) This value was found, in May, 1840,to be 71° 43’. 
‘The wires attached to the rafters of the trussed roof of the building 
it was feared, on first setting up the Instrument, would, in high winds, 
transmit a vibratory motion in a vertical direction, interfering with the dis- 
tinctness of reading. This, however, never occurred, even in the highest: 
winds, to the extent supposed, and in general was imperceptible. The effect 
of the small veftical force bare upon the bifilar was quite insensible, and that 
of the declinometer affected the value of the scale very slightly. These were 
determined by experiment in ‘June, 1840, when the total effect of the other 
instruments was determined to be to change the value pf the scale division in 
the proportion of 1 to .995.622. After the bifilar was set up, a motion com- 
menced in the direction of decrease of force, and was progressive, though 
not steadily so; at last an extra scale was required on occasions of auroral 
disturbances, and finally the ordinary readings were upon this extra scale. [ 
availed myself of the opportunity afforded by the change of the vertical force 
instument, in January, 1841, ta examine the magnetism of the bar, and found 
a sensible decrease, its force amounting to .9601 of its force in May, 1840. 
These experiments wee made by deflections of the subsidiary detlinometer, 
the only means in my power. The change of force shown upon the scale 
from June, 1840, to January, 1841, using the monthly means, was .0165, by 
these experiments, .0399. A further experiment of the loss of force was 
made in June, 1841, when the instrument was accidently disturbed by one 
of the observers: The loss of force. then found by determining the value 
of Z, was .0314 of its force in January, 1841. The change of force shown 
upon the scale from January to June, 1841, using the means of the month, 
was .0026. The decrease of horizontal force, from July, 1840, to June, 
1841, as deduced from observations of the dip, was .0050, considering the 
vertical force to have remained constant. oo 

. To ascertain the. law of change of force of the different instruments, vibra- 
tions were made without the dampers, at stated mes. They led, how- 
ever, to no Satisfactory result, as may be seen by consulting the. table in the 
observations, p.*821. The value found for each division of the scale, in 
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e 
terms of the horizental force, in June, 1841, was .000.038, or scarcely altere<cE 
from its former value. The mean value is .000.036.5. The bar now movec#‘ 
very slowly in the same direction, indicating a loss of force, requiring ex peri — 
ments not in my power to make, to determine positively whether this is al E 
due to the decrease of force of the magnetic bar. I prefer, for the present ae 
least, to consider the appropriate uses of the results as being differential. It” 
time should serve hereafter to return to the discussion, I might perhaps be 
able to clear up this doubt. As to the cause of this loss of force, experiments 
at different times indicated that it was rather from changes of temperature 
than from oxidation. Full data are in the records to determine whether suc- 
cessive increases of temperature do or do not permanently affect the force of © 
the magnet, and whether after the temperature has once reached a certain 
point, any increase to a lower point continues to discharge a part of the mag- 
netism or not. 1 cannot now, however, enter into this discussion. The cor- 
rections for temperature were obtained by more elaborate, and probably more 
unexceptionable methods than those which I have yet seen recorded in other 
observations, notwithstanding which I was engag’ed in experiments to sub- 
stitute compensating bars according to Dr. Lamont’s suggestions, when 
obliged, from entering another career, to leave these interesting pursuits. 
ertical-Force Magnetometer.—The adjustment of the Lloyd balance 
magnetometer, was made go ag to give a sensibility which would not carry it 
off the scale during strong auroral disturbances, of which one occurred just 
after it was set up, and which in. ordinary conditions of the force, brought 
+ the bar about the middle of the scale. The ordinary adjustments of the point 
of support and cross hairs used in reading, by equality in length of arms 
and the like, were duly attended to, as laid down by Professor Lloyd in his 
very clear instructions for the use of the instrument. The value of the scale 
in terms of the vertical force was determined, according to his suggestion, by 
comparing the oscillations of the needle suspended so as to vibrate horizon- 
tally, and vibrating without its dampers in the’ vertical plane of the meri- 
dian, and was verified by changing the position of the centre of gra- 
vily, so as to bring it in the axis of suspension, and vibrating in two planes 
at right angles. ‘This instrument exhibited, instead of a decrease of force, a 
slight increase from June, 1840, to January, 1841, asshown by a diminished 


time of vibration when on its agate supports, a proof that the knife edge had 
The value of each division of the scale (the K of the 


undergone no injury. 
magnetic instuctions of Professor Lloyd) was .000.033. I have said nothing 
there, or in speaking of the bifilar, of the determinations of the angular value 
of the scale, which of course was carefully attended to by the different modes 
applicable to the two instruments. ‘The same horizontal plane contains the 
magnetic axes of the three instruments. The great proximity of this instru- 
ment to the declinometer, which was required in order to produce equilibrium 
with the bifilar bar, rendered it liable to a change, which, as soon as observed, 
and the cause ascertained, was carefully watched. This was produced by 
the slipping of the fibres of the declinometer suspension, which caused the 
elongation of the thread, and thus placed the axis of the declinometer bar in 
a plane lower than that of the vertical force bar. The correction for tempe- 
rature of this bar was very small, and the mean value of the coefficient was 
, determined in the usual way, by vibrating in a horizontal plane at different 
temperatures. From this cause, if from no other, I would prefer much the 
use of small bars; it may be possible so to temper large masses of steel as 
to make the coefficientof temperature small, but in those which I have had 
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occasion to use, this has not been effected. Strongly impressed with the ne- 
cessity for using large instruments to indicate with sufficient minuteness the 
magnetic changes, after having seen the large instruments of Gaues, at Got- 
tingen, | had, after trial, completely changed my views, and was about sub- 
slituting a set of portable instruments, (actually constructed,) for the large 
ones in the Girard College Observatory, when compelled to leave the Obser- 
vatory (o its ordinary routine. This change of views resulted in part fromr 
the large corrections for temperature, in part from finding that, when the 
Lloyd vertical force observations were reduced, they indicated more certain 
sesults, notwithstanding the difficulties and uncertainties found by my younger 
observers, in their rough measures, but most of all, from seeing that, in extra- 
ordinary disturbances, many of the changes were so rapid as to escape detec- 
tion by the large bars, from the comparatively long time required for a single 
vibration. 

The details of all these observations for adjustments and placing of the 
instruments, are fully recorded in the note books of the Observatory, but even. 
if I could find time to present them, it might be considered unnecessary so: 
todo; as it is, such matters of detail must be omitted. The methods used 
are so fully laid down in the papers referred to, and in the instructions for the 
observations prepared under the direction of the British Association for the 
Advancement of Science, that even an unpractised experimenter could nes 
be ata joss for any one step in the arrangement of the instruments. 


ON THE CORRECTION FOR TEMPERATURE OF THE HORI- 
ZONTAL FORCE INSTRUMENT. : 


o. | 

The first observations for the correction for temperature of the horizontal 
force bar were made on the 6th of July, 1840, the bar having been mounted 
inthe Observatory. A common pine box, copper fastened, was substituted 
for the box usually enclosing the needle; this waa covered with the usual. 
lop of glaes, in a frame of wood. A aecond box enclosed the first, leaving a. 
epace of about six inches, in which pounded ice was placed. 7 

The position of the horizontal force magnetometer was noted at the ordi- 
hary temperature, corresponding oscillations of a bar suspended horizontally 
inadifferent building being made to furnish elements for. the change of the 
horizontal magnetic force during the experiments. When the mean position. 
of the magnetometer bar, and the corresponding time of oscillation of the 

tof comparison, were supposed to be ascertained, ice was placed in the 
cavity between the boxes before described, the layers being covered with salt, 
fo hasten the melting. ‘Ihe position of the instrument was noted on the. 
usual scale, and the beight of the thermometer encloeed in the box with the: 
magnetometer bar, the bulb being as near the centre and as close to the bar 

06 Was cafe, . 

_ When the temperature had remained at the lowest point for a considerable. 
lme, the ice was removed, and the bar was allowed to resume the tempera- 
ture of. the room. 

omparative observations were made by the oscillations of the suspended 
before referred to, during the course of the experiments. ‘The bar was one 
of the Gauss’, mounted for a declination magnetometer, with its mirror and 
case, but the quieting rectangles of which were removed. With all the ad- 

vantage of minute accuracy in noting the oscillations, the correction thus a& 

forded was absolutely valueless from #&s comparatively rude indigations, a fact 
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which was abundantly proved in other repeated attempts to employ it, so nu- 
merous that accident cannot be charged with the conclusion. 

Tracing a curye to represent the observations of the horizontal force mag- 
netometer, its ordinates decrease regularly with the decrease,of temperature, 
until a certain point where the curve.rises, though the temperature, as shown 
by the thermometer, continues to fall. The apparent changes of the horizon- 
tal magnetic force, as shown by vibrations, giving no effective correction, 
it is of course safest to use the observations at the extremes of temperature, 
or rather at the highest temperature, and at that where the curve begins to 
rise, the temperature still falling ; these observations were as follows : 


First observation, 833.3, readings of scale of declinometer, 83.5° Fahr., temp. 


Second ‘* 845.3 80.0 
Mean 839.3 81.7 
Last observation 
before change 712.7 38. 
Difference . . 126.6 0n scale. 43.7° Fahr. 


giving a correction of 2.9 divisions of the scale for-one degree of Fahrenheit. 
| 


If the observation next before the change in the direction of the curve be 
taken, the result will be as follows: 


Mean of first and second ob- e 
servations, as before . . . 839.3, scale of magnetometer, at 81 7° Fahr. ° 
Observations next before 
change of curve 720.7 39.4 
_ Difference’. . . . . 118.6, division of scale . . . 42.3 Fahr. 
‘making the correction for one degree of Fahrenheit 2.8 divisions of the seale. 


_ Assuming thg temperature to decrease regularly with the times, or the curve 
to be astraight line, which it is nearly until towards the minimum, the same 
correction would Appear to be 3.1 divisions of the scale. ‘The mean of these 
three determinations for this instrument is 2.93 divisions for 1° Fahrenheit. 
The time of the experiment was 2h. 44m. The time taken to reattain the 
temperature of the Observatory was so considerable as to induce the rejec- 
tion of the results without special examination. 

I had intended to try the method of deflection next, but the very small 
amount of change in deflection resulting from experiments made, when bars 
of the magnitude of this one are placed at the requisite distance to secure 
their not being permanently affected by each other, turned me aside from. that 
method, after trying it up®n the large vertical force bar, and I again resorted 
to a method similar to the one first stated, except that the apparatus was heated 
above the ordinary temperature. by spirit lamps in the space before occupied 
by the ice, . 

For comparison of the horizontal force, I used one of Weber’s portable 
declinometers, substituting for the suspension fibre, a silver wire, so as to form 
a unifilar force magnetometer. I was disappointed in its action, however, the 
position changing permanently; and #ter many trials to obviate the irregu- 

arity, was obliged for the time being, to give up this idea, and to resort again 
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‘to comparisons by vibrations. The result of this experiment was even more un- 
satisfactory than that of the others, the whole occupied five hours and a half, 
the attempted corrections by vibrating adeclinometer bar had no significance, 
and the differences between the first observations and those about the highest 
temperature, and of those about the highest temperature and the last obser- 
vations were very considerable. The mean correction deduced, was three 
divisions for 1° Fahrenheit. The differences of the extremes of temperature 
was §4°.3, and the highest temperature, nearly 100°, was maintained for 
about one hour. Though the bar did not at once resume its usual position 
in the scale? indicating some loss of magnetism, this did not appear to be the 
case from the observations of the following day. These observations were 
made en the 22d of February, 1841, or seven months after the former ones. 

At the beginning of 1842, a continuous series of observations was made, by 
allowing the Observatory to attain the winter temperature on one day of the 
week, and obtaining thus by comparison with the preceding and succeeding 
days, when the room was artifically warmed, the correction 'The declinometér 
bar was vibrated in a building, the temperature of which remained nearly 
constant, but as before no useful result was obtained. ‘The comparison of 
-observations on twelve days gave the following results : 





DIFFERENCE. 
, Temperature. Scale. 
January 15, 16, 17, . . . . 24.5 31.3 
22,23,24, . . . . 292 68.4 
February19, 20,21, . . . 223 19. 
26, 27,28, . . . 7.5 10.5 
Sum. . 83.5 129.2 


or 1.55 divisions of the scale for 1° Fahrenheit. 

The unsatisfactory nature of these results determined me first, to bestow 
all the time I could personally spare to obtaining an efficient set of subsidiary 
instruments ; and second, when they were obtained, to have daily observa- 
tions made by comparison with the Observatory instruments. 

This was finally accomplished about the close of 1842, when there were 
mounted in one of the College buildings, a small declinometer, a small bifi- 
Jar, and an inclinometer on Prof. Lloyd’s plan. The bifilar was a bar about 
nine inches long, suspended by fine silver wires, and was observed by reflec- 
tion. This being in effective condition, it would seem that there was noth- 
ing wanting to Getermine the correction for temperature, but patient observa- 
tion. A set of-comparative observations, six in the set, were made each 
day, in the moming and afternoon. The comparison of them proves most 
‘conclusively that, if they be admitted as of any valuc, there is an unascer- 
tained influence in regard to temperature, not embraced by our ordinary con- 
siderations in reference to the matter. The results are too fluctuating and 
discrepant to be explained by errors of observation, or by inequality of tem- 
peratare of the needle and thermometer. I have discussed the observations 
of two years, 1843 ahd 1844, first in reference toobtaining the relative values 
of the scales of the two instruments, and second to the correction for tempera- 
ture. ‘T'o obtain the relative value of the scales of the instruments, observa- 
tions were compared, in which the difference of temperature was small, So as. 
to admit of the application of an approximate correction, the differences 6f 
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intensity considerable, and which were taken within a few days of each other, 
60 that the gradual change of intensity in the magnets should not affect the 
results, The results will be found in the annexed table, which gives the 
dates of the observations, the number in the course of the month which were 
found suitable for the comparison, the sum of the divisions of each of the 
scales compared, and the ratio of the two scales. Very anomalous observa- 
tions were rejected. There is no ratio which will satisfy more than ap- 
proximately all the observations, but as the comparison thus sought is to be 
used in cases where there is but a small difference in the intensity readings, 
it is quite sufficient for the purpose. : . 


TABLE 


Showing the ratio of the scales of the horizontal force magnetometer of the: 
Observatory, and of the subsidiary horizontal force instrument. 
; / 
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Mean ratio for th 
periods marked 


Sum of all the differences in 
the observations compared. 
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Next the observations of the Observatory magnetometer, near to each other 
in date, having nearly the same intensity as shown by the subsidiary force 
instrument, and in which the temperatures differed considerably, were classed 
together and compared, reducing for the small differences in intensity shown 
by the subsidiary instrument. The correction for temperature of the subsid- 
‘jary instrument was neglected, as the changes of the temperature in the build- 
ing where it was placed were small, and those of the instrument caused by 
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them, were found on examination of the results, to be less than the error of 
observation. 

If any value be attributed to the subsidiary observations, numerous as they 
are, made by several assistants (generally the principal assistant for the time) 
ym turn, and with a watchful care over the instruments, it is certain that they 
indicate elements in the correction for temperature, different from those gene- 
rally supposed to enter into it. No reasonable suppositions in regard to dif- 
ferences of temperature between the thermometer and the magnetic bar, or to 
changes in the coefficients varying with the temperature, will explain all the ca- 
ses presented by these observations. The classification of the results will give 
no doubt approximate coefficients, which at a mean may apply as corrections, 
The method is not liable to the objections occurring to the usual mode of 
obtaining this correction, and the large body of results brought to bear upon 
it, would entitle the coefficients to confidence, were it not for the palpable ir- 
regularities presented in the course of its application. Not to go into this 
discussion further at present, I subjoin a table of results for 1843 and 1844, 
in the different columns of which are shown the dates of the observations, 
the number selected for comparison, the sums of the observed differences 
of reading on the scales, corrected: for the changes shown by the subsidiary 
instrument, tle sum of the differences of temperature observed, and the cor- 
rection for temperature thus deduced in divisions of the scale. 


| TABLE 
Showing the correction f or temperature of the horizontal force magnetometer 
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I also tried another method of discussing these observations, which, how-. 
ever, was not as unexceptionable asthe one just given. It consisted in takin 
the results corresponding to the highest temperatures during each winter, an 
comparing them with those corresponding to the lowest temperatures, a cor- 
rection being made to reduce the position of the subsidiary magnetometer 
corresponding to the first mean to that corresponding to the second. These 
compurisons were liable to be affected by the unequal distribution of the re- 
sults used over the different parts of the month, for the magnetometer bar was 
losing its force so as to make the indications of the scale different at the same 
teriestrial intensity, at intervals separated by a considerable (ime from euch 
other. The conclusions derived from this mode of discussion do not, how- 
ever, differ very materially from those already given, upon the plan which is 














preferred, as the following table will show. . ; 
TABLE. 
| i | ° | Re) | 
Fe Observatory | North House | Sum of the iE 7 
Date. | 4 ' Range oftem. | Magnetometer. | Magnetometer. differences. | S 3 
3) _ perature. | ---- pop yp 1S gi 
2 | Scale. Temp Scale. [fem Seale. ; Temp..g a | 
- | 
1844. | | |’ | 
Jan. 1-27! 6 46.2-35.8! 966. | 40.3 | 49.4 | 31.7 | 26.6 | 20.4 1.30 
324! 6 62.8-59.3' 993.4, 60.7! 49.8 | 38.5 : 
Feb. 1-19 | 7] 47.6-98.2 ) 995.6! 43.41 62. | 31.4 | 27.8 | 17.5 11.59 
2-29 | 6 65.2-56.1 1025.5 60.9! 63. | 36.1 i! 
Apr. 1-20 | 5, 54.9-51.2 | 1046.9 | 53.2) 84.7 | 55.6 | 48.9 | 19.4 2.52 
4-24 ' 5 75.6-69.1 | 1079.4 | 72.6 | 76.9 | 55.6 | | 
M 13—26 | 5 (6.8-$8.3 | 1073.6 | 71.3 | 83.7 65. | 28.8) 18.1 11,59 
ay 1-23, 6 63.5-58.8 1061.3 | 61.5! 93.5 | 65.6 | 31.8| 15.2 2.09 
3—298 6 78.6-74.7 | 1079.2; 76.7| 86.9! 70.2 ; | 
June 3—27 5 87.5-74.3 : 1098.8 | 80.2 | 88.9 | 76.5 | 48.1 | 18.5 2.60 
—28 5 86.7-75.3 | 1108.1 , §2. 1.8 | 78. | 
5—15'5 62.9-60.7 | 1065. | 61.7 | 95.7| 69.6 | 51.3 | 20.3 2.53 
July poi | 5 70.8 65.9 | 111.5 | 63.6 | 100.7 | 76.6 31.9 17.4 135 
jm, my . Diew | Jo. * on ¢ ot , | { 
Aug. 622 | 5: 72. -68.1 ; 1143.8 | 70.4! 106.7 77.2 | 97.5 : 12.6 '2.18 
1—21 {5 86.3-76.5 : 1146.8 83. 92.3! 79.4 1 | 
Sept. 6-28 | 5, 65.6-58. | 1122.7 | 61.1 | 116.31 68.1) 2.3% 21.12) | 
10—21 | 5) B4.6-80.9 | 1115.6 ' 89.9 | 110.9 | 75.8 | | 
Oct. 12—31! 5 65.6-57. | 1112.4! 60.7 | 110.8! 52.6 | } | 
Q—18 15 79.9-75.2 11142. | 76.9 | 105.2 | 59.5 | 39.1 | 16.2 2.41 
Nov. 1—25 | 5, 58.1-48. | 1110.3 | 53.3 | 124.3! 45.6 | 
. 4-93 | 5) 71.2-68.9 | 1169.5 ! 70. | 131.9 | 53.7 | 49.5 | 16.7 12.54 
Dec. 9-30} 5 56.1-49.6 | 1182.7, 53.1 114.4) 40. | | : 
6—27 | 5 66.3-62. | 1191.3. 63.8 | 103. | 43.9 | 26.4 | 10.7 27 | 
| | ' t 





The tables of which these are abstracts, are not given, because of the 
amount of detail to which it would lead. Questions in regard to the extent 
of the variations of temperature, or of scale reading contained in them, will 
be answered by referring to the tables of the regular observations for the 
months and years indicated in the column of dates. | 


PREFACE. XxX 


The following is a géneral summary of the attempts to determine the cor- 
rection for temperature : 





II | July 16, 1810. cccececcecel Be 


Mean of seven observations made by cooling the mag- 
netometer bar, and observing the readings of the instru- 
ment. Defective on account of imperfect correction 
afforded by vibrations of a separate declinometer bar. 
Difference of temperature 12°.3. 

HIE | February 22, 1841.........) 3.0 Mean of highest and lowest temperatures observed in 
| heating the magnetometer bar and observing the acale. 

Defeetive as before. Difference af temperature 549.3. 
Mean of eight results by comparing position of decli- 


I 
i 
| 
1 
| 


IV | January 15—22, 1842...! 1.5 





16—23, 1842 .. nometer in a day when the Observatory was ‘allowed to 
17—24, 18-42... cool, with the position at the same hour the preceding 
! February 19—26, 1842... | end succeeding days with different temperatures. De- 
20—27, 1842... i fective from failure of subsidiary horizontal force ap- 
21—28, 1842... paratus, and vibrations of declinometer. Difference of 


temperature 109.4 for each result. 
I | February to June 1843.... 2.5 Mean of thisty-five results by comparisons with subsi- 
) diary instruments, made twice each day. Difference of 
| temperature 10°.1 for each result. 
, 2.28, Mean of fifty-nine results on the same plan. Differ- 
! ence of temperature 69.6 for each result. 
January to June, 1944...| 1.94; Mean of forty-seven results on the same plan. Differ- 
| ence of temperature 9°.6 for each resuit. 
July to December, my 2. Mean of sixty-four resuits on the same -plen. Diger- 


July to December, 1843.. 


ence of temperature 7°.4 for each result. 





These results occupy the rank of the numbers placed before them in refer- 
ence to the order of weight. It is, I think, a fair inference from them, that _ 
the correction for temperature has diminished, and that in the different years 
it might be taken as follows: 


1844, 2.0 Experiment gives 1.97 of greatest authority. 
2.39 “. 


1843, 2.3 “6 «“ 

1842, 2.6 ‘ “1.5. of teast authority. 
1841. 2.9 “c « 2.9 probably of medium authority. 
1840, 3.2 « 3.1 of medium authority. 


The mean of these is 2.6. A correction of 2.5 was used in the original re- 
duction of the observations while making, but I have preferred to substitute 
the coefficient, as just stated, in the different years, in the reductions now 
given. It would not be difficult to assign a physical reason why the co- 
efficient should thus change, but I give it now as the general conclusion 
from the observations. If no weight whatever be attributed to any observa- 
tions but those of 1843 and 1844, which will probably be found as numefous 
and unexceptionable as have been devised for obtaining this correction, the 
results of 1840 and 1841 will be the chief ones affected by the uncertain cor- 
rection. These are the least valuable on all accounts, the first being a broken 
year, and the second, one in which the observations were less developed than 
in the succeeding years. I see no special reason, however, for believing that 
the correction for temperature does not approximate to the truth, even in 
1840 and 1841, as far as the assumption is admissible, that the changes in the 
magnetism of the bar and the changes of temperature are proportioned, and. 
that the bar resumes the same permanent magnetic condition in resuming 
the same temperature. 
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ON THE CORRECTION FOR TEMPERATURE OF THE VER- 
. TICAL FORCE INSTRUMENT. 


The correction for temperature of the Lloyd vertical force instrument was 
ascertained by the usual method, of vibrating the small bar when suspended. 
horizontally, and when alternately heated and cooled artificially. A suitable 
box was prepared for the purpose, having plate glass ends, the means of ob- 
serving the arc of vibration, of properly suspending the needle, of heating and. 
cooling the needle. The passage of the cruss hairs in the needle over a me- 
Tidian line traced on the boitom of the box, was noted with a chronometer. 
A thermometer was placed with its bulb near the axis of the needle. The are 
of vibration, at the beginning of the observations, was 5°, and that at the end 
1°, between which limits the bar made upwards of two hundred and fifty vi- 
brations. The position of the horizontal force magnetometer of the Observatory 
was noted during the experiments. The experiments were made ina building 
on the College premises, but not near the Observatory. It is not necessary to 
enter into further particulars relating to the mode of observing, in which the 
ordinary course of this kind of observation was pursued. ‘The results are 
given in.the following table: | 


TABLE 


Of experiments to determine the correction for temperature of the Lloyd 
vertical force magnetometer. 


Time of ten | Tempera- | Hor. force | Tempera- 
oscillations. ture. (mag’r.in Cbs ture. 


Seconds. | Fahr®. Scale. Fabr°, 


87.950 : 1128.8 
87.900 . 1979.3 
88.117 | . 1139.5 





Reducing the first and second observations to the horizontal intensity of the 
the third, making due allowance for the difference of temperature of the ho- 
rizontal force magnetometer in the different cases, the resulting number is 
87.990 for the time of vibration at 39°.1, and which is to be compared with 

2. 
88.117 at 94°.6, by the formula, g = — a in which g is the correc- 
tion for 1° Fahrenheit, sought, ¢’ and ¢ are the temperatures; and ~” and 
7 the corresponding times of vibration. Substituting the numbers in this for- 
mula the correction is found for 1° Fahrenheit, g = .000,051,822 which is 
equivalent to 3.1 divisions on the head of the micrometer screw attached to 
the instrument. 

The reflecting vertical force instrument was substituted for the other in 
January, 1841. Before putting it in its place, observations were made for its 
correction for temperature by the deflections of a declinometer, but as already 
mentioned, the distance at which the bar was necessarily placed from the de- 
clinometer, to prevent any permanent change of magnetism, rendered the. 
difference of deflections at different temperatures, too small to make the re- 
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suit satisfactory. The weight of the mirror, and of the parts uniting it to the 
axis, was too great to render the method of horizontal oscillations satisfactory 
without removing these fixtures, hence the next mode resorted to for obtain- 
ine the correction for temperature, was to compare the indications of a sub- 
sidiary instrument kept in a building where the temperature. changed very 
slowly, with ‘those of the Observatory instrument, at different temperatures, 
‘the differences of temperature being rendered considerable on consecutive days. 
The eubsidiary instruinent was a small dipping needle mounted on a knife 
edge, which could be turned, It was rendered horizontal by weighting, and 
the knife edge was then turned into its proper position. The needle was 
placed in a case (o defend it from currents of air. The indications of this in- 
strument proved very unsatisfactory, its position changing permanently. It 
was observed at intervals of about a week apart for two months. ‘There were 
four cases in which but little change was shown by the subsidiary instrument 
on successive days, where the differences of temperature were considerable.., 
These gave fourteen divisions nearly, forthe correction for one degree, of the 
magnetometer scale. 

Subsequently an inclinometer, according to Professor Lloyd’s plan, was 
mounted as a subsidiary instrument, and observed twice each day, with the 
‘vertical force instrument of the Observatory. These observations were com- 
menced in January, 1843, and were continued till the closing of the Obeer- - 
‘vatory with considerable regularity. To obtain the conection from them, a 
plan similar to that for obtaining the correction for the horizontal force mag- 
netometer was pursued. ‘The results will be found in the folfowing table. 


TABLE 
Showing the correction for temperature of the vertical force magnetometer. 


Corr. for; Means. | Succees’ 
1° Fahr. ‘Means. 


Le 


14.5 
15.5 
13.2 
10.3 
19.4 
13.4 
11.3 
10.8 
11.6 
10.9 
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Date. Corr. for; Means. |Sueceas’e 
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; 15.4 | 13.6 
13.56 | 


Probable error of mean « .248 
Probable error of single result.... 1.720 





MODES OF OBSERVATION. 


The term day observations were made at the times directed by the Com- 
mittee of Physics af the Royal Society, in their report and supplement. The- 
ordinary magnetic observations were made as nearly at the times directed by- 
the Committee as the vibrations of the magnetometer bars would admit. 
The times of vibrations were so great as to prevent entire conformity with. 
their instructions, in reference to the order of observing the instruments, with- 
out the observation of one instrument interfering with that of another. Each 
observation entered in the abstracts is the mean of three readings atthe times 
T—t, T, and 7'+¢, where T' represents the epoch at which the position of 
the magnet is required, and ¢its time uf vibration. In adding the three read- 
ings together to take the mean, the middle one is doubled and the sum di- 
vided by four. 


TIMES OF OBSERVATION. 


The ordinary magnetic observations, previous to October, 1843, were made 
every two hours, subsequently every haur. In 1840 and 1841, the times of 
observation were, for vertical force, two minutes and a half before, dectlina- 
tion at the even Géitingen hours, and horizontal force two minutes and a half 
after. In 1842 the time of observation of the vertical force was two minutes 
before, and of horizontal force two minutes after the even Gottingen hours, 
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the declination remaining the ‘same as before. In the first three months of 
1843 only one observation was made each day. The hour was 20 h. Got- 
" time, the three instruments being observed as in 1840 and 1841. 
Ja Apnil, 1843, a change was made in the time of observing the vertical force ; 
it was taken at four minutes after the Gottingen hours ; the times of the de- 
clination and horizontal force were the same as in 1842. No further change 
was made in these observations up to the time of closing the Observatory. 

The observations on magnetic term days, previous to January, 1542, were 
made as fellows: declination at intervals of five minutes, commencing at the 
even Goilingen hours, horizontal and vertical force at intervals of ten min- 
utes, commencing respectively at two and half and at seven and a half min- 
ates afier the even hours. In 164% and subsequently, the three insiruments 
were observed at intervals of six minutes, respectively, at the even hours, 
at two and at four minutes afier. 

Tn 1842 a series of observations was commenced to determine more closely 
than had previously been done, the times of maxima and minima of the 
three instruments. The periods selected for these observations were obtained 
from the curves of the preceding eighteen months. These periods were for 
the maxima of the declination from 6h. 00m. to 7h. 64m., and from 18h. 00m. 
to 1Sh. 54in., for minima from 2h. 00m. to 3h. 54m., and from 13h. 00m. to 
13h. 54m. For the maxima of the horizontal force from 11h. 32m. to 
12h. 26m., and from 21h: 02m. to 22h. 56m., and for minima from Lh. 02m. 
to 2h. 56m., and from 18h. 32m. to 17h. 26m. For the maximum of the 
vertical force from 28h. Odin. to 23h. 58m., and for the minimum from 
12h. 34m. to 14h. 28m. ‘The periods selected for the vertical force are those 
which include the maximumand minimum in 1840. The period 22h. 04m. 
to 23h. 58m. was that of the minimum in 1840. The period 12h. 34m. to 
14h. 28m. was that of the maximum. In 1842, when the observations for 
these phenomena were commenced, it was found that the period containing 
the maximum in 1840, indicated less force than that containing the mini- 
mum, and vice versa ; and to this cause may be assigned the names given to 
the observations. The results of these observations, us shown upon plate ©, 
do not give these phenomena. . 

The pumber of assistants at the Observatory was not sufficient to make 
observations regularly on occasions of unusual readings of the magnetometers, 
uotil 1843. In 1842 a few will be found cellected together. In 1840 and 
1841 descriptions of several will be found, which occurred on the magnetic 
term days. See pages 61, 57, 263 and 266. In 1843 the force at the Ob- 
servalory was increased, and directions given to observe, on all occasions of 
unusual readings, at term day intervals. Where the circumstances appeared 
to make it advisable, the observations were made at each vibration of the 
magnets. When practicable observations were made at the same time with 
the subsidiary instruments in the College building, for changes of declina- 
tion and horizontal force. The horizontal force instrument was a small bifl- 
lar, with a needle nine and three-quarter inches in length, and its time of 
vibration about ten seconds. Extremes of arcs of vibration were noted for 
the position of the magnet. The inclinometer in the College building was 
made by placing a cylinder of soft iron near a Gauss declinometer. The 
value of the scale of the subsidiary horizontal force, in terms of that of the 
Observatory was, from February to December, 1843, 2.6. The value of the 
scale of the,inclinometer was not determined. After 1843 these observations 
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in the College building were discontinued for want of sufficient force to at. 
tend to them. . 

The times of the observations taken in connection with Lieutenant Lefroy, 
R. A., and the Toronto Observatory, were those requested by Lieutenant 
Lefroy for his magnetic tour in the North American possessions of Great 


Britain. 
The time of observing the magnetic dip was once a week, at about 10h. 


A. M., Observatory time. | 

The ordinary meteorological observations were made bi-hourly in 1840 and 
1841; after 1841, hourly. Previous to March, 1841, the time was just after 
the ordinary magnetic observations, or about six minutes after the even Got- 
tingen hours, and twenty-five after the even Observatory hours. During the 
remainder of 1841 they were taken at four minutes before the Gottingen hours 
and fifteen minutes after the Observatory hours. After 1841 the even 
Observatory hours, or nineteen minutes before the even Goitingen hours, 
was the time of observation. The Daniell’s hygrometer was observed until 
1843 at 3h. and 9h. A. M., and at 3h. and 9h. P. M., Observatory time. 

On the magnetic and meteorological term days the meteorological obser- 
vations were made hourly at the even Gottingen hours, for the sake of con- 


venience. 
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ch the observations were‘made at the 
y the Committee of Physics and Me- 
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teorology, the following tables have been made out: 


ORDINARY MAGNETIC. 


pare the times at whi 


, with those recommended b 


In order to com 


Observato 
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TRIPLES. 















Times recommended by Com-|..... ; . : 

mittee of Physics and Me-|“ottingen vende t The Obecetarntions were 
| 
| 


teorology. 
June, 1840 to De-! June, 1840 to De- 
cember, 1841. After 1841 cember, 1841. 








Magnetometer. 











April, 1843 to 


1842. June, 1845. 




























| 
Vertical Force..... 13h.50m. | - 13h.50m. | 13h. 52m. 
Declination......... 524 13h. 54m. 524 54 
Horizontal! Force.. 55 56 | 55 
Vertical Force..... 57h 58 574 












Horizontal Force.. 024 
Vertical Force..... 05 
Declination......... 07} 
Horizontal Force.. 10 
Vertical Force..... 


Declination......... 14th. 00m. | 14h. 00m. 
| 









TERM DAY MAGNETIC. 


ey 
Times at Géttingen recommended by Com- 
mittee of Physics and Meteorology and used 


Magnetometer. | at the Observatory. 


eee ee etn. 





June 1840 to Dec. 1841.| “After 1841. 


—— — oo —- —s- we ee 


Declination ........ 
Hortzont™ Foree.. 
Declination ........ 
Vertical Force.... 
Declination........ 


Horvontal Force.. 
Declination ........ 
Vertical Force.... 
Declination ........ 
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ORGANIZATION OF THE OBSERVATORY. 


The first assistant was on duty from 8h. A. M. (Observatory time, civil 
reckoning) till4 P. M. ‘The remaining sixteen hours of the twenty-four 
were divided among four sets of sub-assistants. A great many means were 
used to stimulate the young observers. Rewards were given to each observer 
who registered all his observations punctually during a month, ard fines were 
imposed whenever observations were missed or taken late. When the ob- 
servations were made bi-hourly, the sub-assistant on duty marked his atten- 
dance upon a register invented by Mr. Solon W. Hall, and attached to the side 
of the clock of the anemometer. This register was pricked through a hole- 
in the side of the clock, and if ‘it was not attended to at the time of the ob- 
servation, it fell below its place, and thus recorded the absence of the obser- 
ver. When the hourly observations commenced two assistants were placed- 
on duty at the same time, at separate instruments, to be a mutual check. 
They reviewed the calculations made by the previous set of observers, and 
by each other. ‘The first assistant, on duty, reviewed the work of the night, 
saw that no manifestly wrong observations had been made, that the means 

e had been correctly computed, instruments left in adjustment, observations 
recorded distinctly, &c. He also observed for time, and inserted the times of 
the observations in the record hooksdor the succeeding night. Atthe end of: 
the month, the books were handed to a petson whose business it was to make 
out the abstracts of them, and to compute the daily and hourly means of the 
ordinary observations. Here was another difficulty, as it was not possible 
to keep a competent person regularly for this purpose ; the only one, in fact, 
previous to April, 1843, who was found to do this work satisfactorily was. 

rofessor Chauvenet, who took charge of it fora year from June, 1840.. The 
abstracts were made out satisfactorily and with regularity at the Obeervatory, 
from April, 1843, to March, 1844, by Joseph S. Ruth, and from March, 1844, 
to June, 1845, by George Davidson. The duties, other than observing and 
computing, such as bringing water, making fires, cleaning lamps, keeping a 
supply of oil, &c., were divided among the sub-assistants. . 


CLASSIFICATION OF THE OBSERVATIONS. 


From the commencement of the Observatory tiil the close of 1841, the 
observations were of the following classes: ordinary magnetic and triple, 
term day magnetic, ordinary meteorological, and meteorological on term 
days. In 1842 four classes were added to these, viz: extraordinary magnetic, 
(maxima and minima,) extraordinary magnetic, (on occasions of unusual 
readings of the magnetometers,) time of vibration of the magnetometer bars, 
and magneticdip. ‘The meteorological observations on term days are not found, 
as a class, after 1841, as the ordinary observations were then made hourly, 
instead of bi-hourly as before. In 1843 the observations of the time of vi- 
bration of the magnetometer bars were not continued, as the danger of dis- 
turbing their adjustments was found to be too great. The observations of the 
magnetic dip were discontinued in July, 1844. 1n this year a series of obser- 
Vations will be found intended to be taken in concert with Lieutenant Le- 
froy, R. A., andthe Toronto Observatory. With the exception of this last 
class, is observations of 1844 and 1845 are similar in classification to those 
Oo ; 


~ 
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EXAMINATION OF PRINTED OBSERVATIONS. 


Arrangement.—The observations of each year are placed together, and each 
class by itself, according to the date. The order of the claeses is that in whicls 
they are spoken of in the “ Classification.” The four extra classes of 1842 follow 
the term day magnetic. That ia connection with Lieutenant Lefroy pre- 
cedes that of the magnetic dip in 1843. The last page.of each month of 
the ordinary magnetic, contains the triples. In all the magnetic observations 
previous to 1843, with the exception of those on term day and those on oc- 
casions of unusual readings of the magnetometers, the three instruments are 
thus arranged, declination, vertical force, horizontal force. In the first quar- 
ter of 1843, the vertical force is first in order, subsequently, the arrangement . 
is declination, horizontal force, vertical force. This last is the order i all 
the term day magnetie and those on occasions of unusual readings. Follow- 
ing the observations of 1815, are the abstracts of the magnetic and meteoro- 
logical means. Those of each year are placed together in the following 
order: first, ordinary magnetic means; second, abstract of magnetic dip; 
third, ordinary meteorological means. The o:dinary means are divided into 
daily ; hourly ; quarterly, half yearly, and yearly at the different hours ; month- 
ly; quarterly, half yearly, and yearly of the monthly means. 

Reduction of Observutions.— Ordinary Magnetic.—The times at the Ob- 
servatory and at Gottingen are stated in the tables. The hours are counted from 
0 to 24 for the sake of convenience. The time iscivi! reckoning. The daily, 
hourly, and monthly means of the readings are made out upon the pages, and 
these are reduced in a separate column to 32° Fah. by the coefficients calculated 
in another part of this preface. The coefficient of temperature for the horizon- 
tal force is stated there to have decreased three-tenths of a division for eact» 
degree Fahrenheit, yearly. It is considered in these reductions to have de- 
creased one-tenth in four months. The temperatures were noted by ther- 
mometers made by Fiancis, of Philadelphia, placed within the boxes con- 
taining the magnetometers. The scales were divided to half degrees, and: 
read by verniers to tenths. Previous to July 20th, 1840, the declinometer- 
observed was a subsidiary one in the College building. ‘The means of the 
readings are reduced to those of the Observatory*by subtracting 144.7 divi- 
sions at 628.8, taking into consideration the difference of the values of the 
scales, that of one division of the subsidiary is equal to 20”.7,-and that of 

one division of the instrument in the Observatory is equal to 27.3. The 
Lloyd vertical force was first observed in the College building, and was re- 
moved to the Observatory on the 18th of July, 1840. The means of the 
readings in the College building are reduced to the Observatory only in the 
abstracts of the means at the close of the observations. The horizontal 
force magnetometer remained in the Observatory, and requires no correction for 
these changes. Notices of temporary corrections that have been applied to the 
readings of the three instruments from time to time, will be found through 
out the work. The readings were several times permanently changed by 
accidents, On these occasions observations were usually made immediately 
for the value of the change, to reduce the readings to one series. In the ab- 
stracts of the means at the close of the observations, all these changes are- 
taken into consideration, and the means there reduced to one series, from the 
commencement.of the observations till their close. In the body of the work 
these corrections have not all been applied. Notices of them will, however, 
be found where they occur. The following is a statement of them and where: 
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they have been applied. It was the intention, at first, to reduce the ob- 
servations of each ycar to a series in the body of the work, and then reduce 
the years to one series in the abstracts of means. But some changes were 
discovered afier the publication commenced, which partially defeated the 
plan. After June, 1841, however, only one correction is to be applied, 
which was caused on the 9ih of August, 1843, by the suspension threads of 
the declinometer giving way. The instrument was examined for torsion, in- - 
clination of mirror, &c., on the 24th, but no change could be discovered. 
The effect of torsion for 180° was only 17.1 divisions. The readings were, 
however, eighteen divisions below those before the 9th. On the 10th of Jan- 
uary, 1944, at 2h., the suspension fibres of the declinometer were broken by 
one of the observers A new suspension was adjusted at 17h. on the 12th. 
‘The readings returned nearly to those prior to August 9th, 1843. A mean of 
the two changes has been applied in the body of the work to the means of the 
previous observations in 1844, and the means of the observations previous to 
the change, in the last six months of 1843, have been reduccd to the standard of 
the interval. These then require to be increased 18.7 divisions:to be brought 
Into the general series, which has been cone in the abstracts of means. 
Previous to June, 1841, there were two changes in the declination. 
The first’ was on the 23d of November, !840, when the bar fell below 
its proper plane. When readjusted, the readings were 19.5 divisions 
below the former ones. This correction is not applied in the body of the 
work, but is applied in the abstracts of means. The second was in January, 
1841, when the new vertical force instrument was introduced. The readings 
of the declinometer were thereby increased 112.8 divisions. ‘This correction 
is applied to the first six months of L841, to reduce the means to those of 1840, 
after the 23d of November. | 

On the 4th of September, 1841, it was observed that the declinometer had 
‘changed very little fortwo or three days. It was examined at 14h., and a 
‘small spider, less in size than the head of a pin, was found between the rings 
below the stirrup. The observer passed his hand completely around the 
bar, but no attachment was discovered. ‘The succeeding observations pre- 
sented the same appearane. 

On the 29th of November, 1841, at 20h. an oil can and lamp feeder, not- 
withstanding the positive rules of the Observatory prohibiting the bringing 
of iron, &c., near the magnetometers, were found in the computing room, 
on the side nearest the declinometer. The instrument read 553.5. After 
removing them the reading was 863.6. 

There were three permanent changes of the readings of the horizental 
force magnetometer, all during the first half year of 1841. he first was 
on the 6th of February at Ob. The instrument was examined on the Sth at 
22h., and the wires found to be slightly disarranged. When readjusted, the 
instrument did not retum to its former readings. No account could be had 
of any accident to it. The correction to reduce the previous readings to 
eubsequent ones was +116 divisions, which has been applied to the month of 
February. ‘The second was on February 22d at 6h., when the alidade of 
the instrument was moved. It was adjusted at 16h. The correction to the 
interval +25.1 has been used only in the abstracts of means. At 22h, 
the instrument was disturbed. The correction to reduce previous observa- 
tions to new standard was +92.8, which has been applied also only in the 
abstracis of means. The third was on the 2d of June, when the wires were 
accidentally struck, and the instrument disarranged. As the readings were 
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of declination. The change of force, indicated by a change of reading in 
the Lloyd vertical force, has already been described. 

In the general notee preceding the observations of each half year, will be 
fourd a description of the instruments, the values of their scales, the correc-. 
tions used for temperature, &e. 

In the ordinary magnetic and maxima and minima observations, com- 

mencing with the latter in 1842, such lost observations as have been supplied, 
will be found noted upon the pages where they occur. In the abstracts of 
means, ali the ordinary magnetic observations omitted in observing, have 
been supplied, with the exception of the whole days which were lost on the 
following occasions. In the declination observations, January 1st to 12th, 
184], when the instruments were rearranged, and January 11th, 1844,-. 
when the declinometer was disturbed. In the horizontal force observations, 
January 1st to 12th, 1841, when the instruments were rearranged. In the 
vertical force obsesvations, November 23d, 1840, when the instrument was 
distarbed ; the month of January, 1841, when the reflecting vertical force 
was introduced, and May 22d to 3lst, 1841, when it was readjusted. 

In computing the means of the maxima and minima observaions for 
the purpose of representing them in curves, where the greater portion of a set 
was not lost, all the omitted observations have been supplied. Where the 
greater portion of a set was lost, the remaining portion of that set has been 
Jeft out in the means. 

The rule for supplying used, where applicable, was to calculate the effect of 
the observation immediately before, and of the one immediately after the omit- 
ted ones upon the means at their respective times, and to interpolate for the 
effects upon the means at the times of the lost observations. 

Meteorological.—T he Observatory times, civil reckoning, will be found up- 
on the pages, the hours being counted form 0 to 24 for convenience. The obser- 
vations of the barometer are reduced to 32° Fahrenheit, and corrected for capil- 
larity by the tables given in the report of the Committee of Physics and Meteor- 
ology of the Royal Society. The observations found in the column headed 


“ Dew Point, Fah.” in 1840 and 1841, were made with the Daniell’s hygrome- 


ter D is the temperature of the dew point, and A that of the air. Previous tu 21st 
of November, 1840, the temperature of the air is that given by the thermometer 
attached to the hygrometer. The heat of the observer's lamp affecting this 
thermometer, in all the night observations after this date, the temperature of 
the air recorded is that given by the Observatory standard thermometer. In 
1842 these ebservations will be found at the bottom of the page, the observa- 
tion of the standard thermometer giving the temperature of the air. In 
1843 the new dew point instrument was introduced. The elastic force of 
aqueous Vapor, corresponding to the temperature of the wet bulb thermome- 
ter, is taken from the table found in the Edinburg Encyclopedia, vol. xi. 

age 10. The formule used to calculate the quantities found in the columns 
bonded ‘Force of Vapor, ins.,” are from the experiments of Dr. Apjohn, 
recorded in the ‘Transactions of the Royal Irish Academy, vol xvii. pp. 275 
et seg., and in the Proceedings, 1840. The formula used when the tempera. 
ture of the wet bulb was above 32° was f= .0114 (a , when the 
temperature of the wet bulb was below 32° the formula used was /” =—.01017 


(¢-' and , where {represents the force of vapor at the temperature of the dew 


point, 7’ that at the temperature of the wet bulb, ¢ and ¢’ the temperatures of the 
iI 
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near the end of a scale that had been attached to the original one, it was 
thought best to rearrange the instrument so as to bring it to about 500 the mid— 
dle of the scale, when the other instruments were out of the Observatory - 
The correction to reduce the position of June Ist, to that from June Ist to 
5th, is —213, and from that to the new position —687. The whole correction. 
to the old readings was about —900 divisions. ‘This has been applred in the 
month of June, reducing the means to both the old and new position of the 
magnetometer. 
he permanent changes of the readings indicating the vertical force were 
five in number. The first was, when the Lloyd vertical force instrument was 
brought into the Observatory from the College building. By comparing the 
. mean of the observations for ten days before the removal, with that for ten days 
after, it was found that the reading 354. in the College building corresponded 
to the reading 99.4 in the Observatory. Alsoan increase of one division in the 
College building corresponds to a decrease of one division in the Observatory, 
aud to decrease of force. ‘This correction has not been applied in the body 
of the work, but like the others, it has been used in the abstracts of means. 
The second was on the the 29th of October, 1840, at 1h. 57m., when the 
instrament was disturbed. The correction to the previous readings of 
-+120.3 has been used only in the abstracts of means. The third was on the 
23d of November, caused by the raising of the bar of the declinometer. The 
correction —305.6 divisions to previous readings, has been applied only in 
the abstracts before spoken.of. The fourth was on the occasion of the new 
vertical force being brought into the Observatory, in January, 1841. Bya 
comparison made February 9th, 1841, it was found that the reading 87.4 of 
the old instrument in the College building, or its equivalent 366 in the Obser- 
vatory, corresponded to 535.1 of the new instrument. Also an increase of 
two divisions of the old instrument in the Observatory, corresponded to a de- 
crease of one division in the new. This correction has been applied only in 
the abstracts of means. The fifih was on the 24th of May, when the bal- 
ance of the instrument, but not the sensibility, was altered. This was 
yrendered necessary, by the bar losing its magnetism very rapidly, when 
first put up. The correction +-529 to reduce the bar to the old position, has 
been applied in the month of June. 

The full series of observations were discontinued at the end of 1842. One 
observation was, however, made each day on the three magnetometers, at 20h. 
00m. until April, 1843, when the full series was resumed. 

On the 15th of April, the adjustments of the instruments-were examined. 
The horizontal and vertical force instruments were found to be in adjust- 
ment. The declinometer was out of level and position. The correction to 
reduce the reading to the true reading, was +-1.66. 

The term day, disturbance and triple observations have not been corrected 
for temperature, or for the various changes just described. The maxima and 
miniona have been corrected for temperature. During these observations 
only one correction is to be applied for changes in the instruments. 'This is 
in the declinometer, from August 9th, 1843, till January 10th, 1844, which 
has already been described. This correction has been applied to the means 
of these observations in the month of January, 1844. In the curves represent- 
ing these observations, it has been applied to the whole interval. 

The words, as before, found occasionally in 1840, signifies that there has 
been no change in the instruments since the preceding month. 

Increase of reading in the horizontal and reflecting vertical force instru- 
ments, corresponds to decrease of force, and in the declinometer, to decrease 
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«dry and wet bulb thermometers, and p the height of the barometer. The ther- 
mometers registering the temperature of the dew point were compared with 
the standard thermometer, and where there was a difference the reading has 
been corrected before entering it upon the abstracts. From June Ist, 1841, 
till the beginning of 1843, the direction of the wind was registered in de- 

ees reckoning from the south as zero, round through the west. Points of 

e compass were used to register the direction of the wind during the other 
periods of the Observatory. The means however are all made out in 
points of the compass. The force of wind is in pounds to the square 
foot. ‘The force of light winds was imperfect. The snow guage, construct- 
ed as described in another part of this preface, was defective im its register. 
The total amount of snow fallen will be found noted upon the pages, from 
time to time, where it could be ascertained. 

The extent of sky covered was recorded in eights until June, 1841, when 
it was changed to tenths. Howard’s nomenclature of clouds is used. The 
direction from which the clouds were moving will be found noted. It was 
intended that the direction of the motion of their strata should be noted, 
but the time which this required interfered with the othe: observations, and in 
consequence, it will be found only occasionally. No.1 refers to the lowest 
stratum, and No. 3 to the highest. Some remarks upon the tornado of the 
Sth of August, 1843, are made upon page 1158. The following abbrevia- 
tions are used: Cu. for cumulus; Ci. for cirrus; 8. for stratus; N. for nim- 
bus ; Ci-s, for cirro—-stratus; Ci—cu, for cirro-cumulus ; Cu-s, for cumulo—stra- 
tus; Fl. for rapidly moving clouds; Cl. for clear ; Cly. for cloudy ; Hor. for 
horizon ; Exc. for except. . 

Abstracts of Meuns.—These contain the ordinary magnetic and meteorolo- 
gical observations, and those of the magnetic dip. The means of the ordinary 
observations consist of* the daily; the hourly; the quarterly, half-yearly, and 
yearly at the different hours; the monthly and their quarterly, half-yearly, 
and yearly means. ‘The mean of each set of observations made for the 
magnetic dip, will here be found tabulated. The observations omitted in 
observing have been supplied by the rule already described. The 
magnetic means are here reduced to one series, from the commence- 
ment of the observations till their close. A list of the corrections used in the 
reductions, a description of the instruments and of their results, the values of 
the scales of the magnetometers, the coefficients for the corrections for tem- 
perature, a list of the times in which observations were made on occasions of 
unusual readings, &c. will be found in the general notes preceding the mag- 
metic and meteorological means in each year. 

A. D. BACHE. 


> 


Norx.—To the list of principal subscribers, on 
. ’ pa e Ii, th n f * s ° ‘ 
D. Brown, J. P. Wetheril, H. Kuhn, G. M. Justice, and A. D. Sees ot Deniap, N Dans, J 
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GP Where both the Gottingen and Observatory times are stated on the pages, the former is re- 


Page 


ferred to in the following list. 


2. 14th line from top... se seccscecscccecsacssescccsecscceseefOF .000,040 read .000,036.5 
6. In note at bottom........... aa « .000,040 read .000,036.5 
8. Heading, Observatory time, 1 Declination... avenveces se sfOF 2.12 read 8.12 
9. Monthly mean... ssecsscccecscceeee SOF 498.05 read 496.4 
17. Veear......ccccccccccccecccccscceccuncascsccenscecsvscecens .. for 1830 read 1840 
19. Heading o-scvneeserssversterntvesereernnt ..for Augsnt read August 
20. 6th, mean.. wees ssertnnnntesnevenersrnesnnese 809.9 read 812.4 
11th, mean.. seas werseonsasenrensecensecnasssssiesessessee OF 820.9 read 821.2 
6th, reduced mean.. cceeeecesccetesccccscensacseccsessvecses sfOF 662.1 read 664.6 
Lith, reduced mean.. sieastesssneccuvssegnesteseeaggessseeefOE 685.5 read 684.2 
18th, reduced TCAD erserrctenenetrnetectteneree A 682.7 read 677.7 
22d, reduced mean.. rrteereneanseneccngcanergnces ee OF 758.6 read 740.0 
21. 15th at 14 h. » 024 m.. eo ccccsscccesscsescovecccssscscces OF 63.9 read 73.9 
1ith, mean........... wccssuutsscrutscerttasacesusccusuccucerssse4OF 74.3 read 74.8 
QQd, MMEAN.........ccccccccccsscnccccnvcscvcccsscscossccevecceeses for 74.2 read 80.0 
30. 22d, at 13 h. 574 m.... sevsvnseeneserernaenseeee OE 51.1 read 51.1 
Mean at 13 h. 57% m.. soscveccesscessscsceersseefOF 205.8 read 289.6 
Reduced mean at 13h. . 574 m.. secceserpesscseessese SOF 366.6 read 370.4 
22d, mean.. ws sesuetusuustessesteaseesefOP 16.6 read 25.9 
Moathly mean... sseeenerensennnnesnenseeee af 233.33 read 233.6 
22d, reduced mean.. sensaccersecssecesecccevecsveccoessfOF 107.4 read 116.7 
Redaced monthly mean.. .for 319.88 read 320.2 


Ineert “‘ On the 29th at 1 ‘h. 67 m. the vertical force ‘instrament was disturbed. A cor- 
rection of -120.3 divisions should be applied to all the succeeding observations of 
e year.” 


32. Reduced mean at 0h. 024 m.......cscccccssescsesccsseseoessfOF 751.8 read 753.0 
Reduced mean at 2h. "024 Msvrsserseseeesseseeesseneses eA 753.8 read 755.0 
16th, reduced meen.. eceecenscsncensecsssscscsscesescsesofOF 730.4 read 735.9 
Reduced monthly mean... scnsccssccesccesncscees cosecsesfOF 754.82 read 755.2 

BA. Bod at ABH. HTH mM... 0... scccccensceececsescvsrasecssseenes for —5l.l read §1.1 

35. Insert “On the 23d the bar of the declinometer had fallen below its proper plane. The 
difference between the old and new readings was found to be 19.5 divisions, which 
should be subtracted from the preceding observations of this year.” 

36. Insert *‘ On the 23d the vertical force needle was altered by the ber of the declinome- 
ter being raised. A correction of +4-305.6 divisions should be applied to the suc- 
ceecing observations of this year.” 

38. Reduced mean at 18 h. 024 m...,......sccrsescees seerescoes for 787.2 read 797.2 

51. Observatory times, for 22 m., 32 m., &c. read a m., 723 m., &. 

53. Note at bottom of page... be eees _.for 0.000.140 read 0.000.036.5 

56. Note at bottom of page... eee nsasnanrecenseess ..-for 0.000.040 read 0.000.036.5 

74. Sth line from top... .. for —— read 113.3 
3d line from bottom « erase first “ “Ci-ea ‘for ciro-cumulee, ” 

77. 5th at 2h. 25 m., clouds... TTT for  Cu-ci read Cu, Ci. 

82. 17th at 6h. 25 m. clouds,.., apes socosssesvtecreserreeschOr  Cu-ei read Cu, Ci. 

131. 9th at 4h. 25 m. dry thermoneten ene . for 65.1 read §5.1 
150. Baremeter, ob’s’d. h’g’t, millemitres on the 20th, Oh. 25 m. for #756.65 read 758.65 


170. 


Third line, insert after magnetic “ and meteorological, ” and cancel last line. 


178 to 184. For Gottingen time, read Observatory time. 
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Page 186. 


187. 


191. 
192. 
194. 


195. 
212. 
215. 


224. 
235. 


247. 


ERRATA. 
14th line from top...........ccccseseecsoees ..e-for .000.140 read .000.036.5 
21st line from tOPv-v-vvees ve es ....for  --520 read +529 
2d line from bottom... stccccserescesecccsesssesevseeefOF .000,040 read 000,036.5 
Bottom line............ serseteeestroasesceeaserersesnegseeres AE .000.042 read .000,035 
Mean at 6h. 00... ... 4Or 577.8 read 578.4 
Reduced mean 6 h. 00... .. for 465. -465.6 


read 

For Reduced to 32° Fahr. read Reduced means. 

Insert “ Increase of numbers corresponds to decrease of force. ” 

Insert “On the 6th at 0 h. 024 m.a great change in position of horizontal force noted. 
Instrument examined on F ebruary 8th at 22h. 494 m., wires found to have been 
slightly deranged. On rearranging, did not return to former readings. No account 
could be had of any accident to instrument. A correction of 4-116 divisions has 
been applied to previous obseyvations on this page, in computing the means.” 

Insert also “ At 6h. 023 m. on the 22d, alidade of instrument moved. Adjusted after 
the observation at 16h. 024m. A gorrection of 4-25.1 should be applied to the ob- 
servations during the interval. At $9 h. 024 m. instrument disturbed. A correction 
of -+-92.8 divisions should be applied to the he preceding observations of this year.” 


25th, mean.. . for 30.4 read 30.1 
No. of page.. hee eeesssccceneees for 112 read 212 
26th, MEAN. oscescsesesccevoeccees seeccecccesccctecscsserscesessfOF 575.6 read 567.3 
Monthly mean..........cccceceseccceccecsccsececssccectesseees fOF 571.5 read 571.2 
26th, reduced mean.. ...for 462.8 read 454.5 
Reduced monthly mean.. ...for 458.7 read 458.4 


For corrected means read ‘reduced means. 

Insert ‘On the 4th, observing that the instrument had changed very little during 
the last two days, it was examined at 14h. 00m. A small spider, less than the head 
of a pin, was found between the rings below the stirrup. The observer passed his 
hand completely around the needle, but no attachment could be discovered. The 
succeeding observations presented the same appearance as the preceding.” 

Insert “On the 29th at 20h. 00 m., an oil can and lamp feeder were found in an adjoin- 
ing room on the side nearest the declinometer. The instrument then read 553.5. 
After removing them to opposite side of room the reading was 563.6.” 


29th, at 10 h. OO m...... cc... eects deccaeesccee cocetaveves for 588.2 read 558.2 
Mean, at 10 hb. OOM... oo... ccc cccc ee eceeceeccet cesses fOF 559.4 read 558.2 
19th, at 12 h. OO ma... ccc cscsscccscecececs tn cnense senses fOF 588.6 read 538.6 
Mean, at 12 h. 00 mi... cc ccccccectcevecccscee vevesreee chOF 557.7 read 555.8 
Ath, at 4 hh. OO monic... ccc cccc ce ecc ee cecscevecescccsseeses sfOF 265. read 565.0 
9th, mean...........cccceves lecvetescustenees beveccccccsccencecs for 563.9 read 559.7 
29th, mean............. Le ceee eoeeeecctetessenssesteterenserenses for 563.9 read 561.4 
Monthly mean.. sececceescenetsesesesees oe fOF 556.3 read 556.1 
323 and 324. Under colamn of. hour... Lecececnseteerccceteceeeesscses for m. 8. read h. m. 
356 and 357. Under column of hour... for m.s8. read h. m. 


380. Ist line from the top, for “a new spring was,” read “new springs having been.” 


382 
383 
425. 
489. 


490. 


491. 


498. 
510. 


Ist and 2d lines from the top, for “ which decreased,” read “a satisfactory determina- 
tion was made of.” 

2d line from the top, insert ‘“ The observations recorded cannot, however,be depended 
upon until July, 1841.” 


to 407. Under column of hour... .. for 00 m. read 15m. 
and 387. Under column of hour... . for m.s. read h. m. 
At 6 h. 15 m. Obe’d. H. Mill. Barometer, insert 766. 30 
18th, at 6 h. 00 m. insert 561. 
6th, at 2h. OO mm... ccsccccssccccsscsccccsccceresscssevccesess fOP 577.9 read - 567.9 
Lith, at 2h. OO min... c cece cece eceeccvcccrscrenvesccess fOF 576. read , 577.0 
18th, at 2h. OO man...ccccsccccecevecscccecscccccscvccsscseescsfOF 583.8 read 597.9 
Geh, MEAN... 2... ccc cc ecescccccncccetececeecsccascscvaveceeeescfOF 559.8 read 559.0 
8th, mean.............cccccccsccccescccccseseesssnvccness teseeee for 566.6 read 567.8 
Qiet, at 13 h. 58 m. insert 622.3 
Mean, at 13 h. 58 m. ncetcecccresaccscsscctcescceeess fOF 664. read 662.4 
Reduced-mean at 13 h. "58 m.. for 195.8 read 197.0 
21st, reduced mean.. aeneceeees seeceneseers for 171.7 read 178.9 
21st, at 13 h. 58 m. insert 61. Q. 
Mean at 13 h. 58 m.. se ceessecscsscccssccctssecccecs co sfOF 66.7 read 66.5 
21st, mean.. sen Seesceceessecncscces seseccessccceveseeccese AOF 65.2 read 64.7 
16th, at oh. 02 ‘n.. sec cseeeccsecescaresteees .for 552.6 read 652.6 
9th, reduced meani.. csavancuccetccsecsccustscessenseesesesee f0F 506.6 read 507.1 
15th, reduced MBM ce sctseesccesecccctcccecterseceesvccscneceessfOF §31.1 read 551.1 


ERRATA. XXXIX 
Page '514. Reduced mean, at 13 h. . 58 Tiesssscccssceeecssesereseeeresee fOP 179.2 read 1778 
28th, mean.. ce eecgedencccesscsees se eee.fOP 188.1 read 182.7 
515. Mean at 13h. 58 m.. seeees .. OF 69.1 read 69.2 
, at 23h. 58 m. insert 78. 1 
Mean at 23 h. 58m... cecccuccccsvsccectucceccccscece sc sfOF 71.2 read 71.4 
26th, mean.. enon cee wecseerssccncesseccecs .. for 73.3 read 73.7 
590. Mean at 23 h. 58 | m., npeaceuncsnceovcuscacccsensnseseucstesacess for 748.3 read 748.1 
529. Qist, at 14 h. 02 m.. ad eencscaccecctescecteuecece ..for 610.1 read 670.1 
523. 30th, at 12 h. 02 Moca cccvsesteveccacceteceecstersececcevess fOP 78.6 read 73.5 
Mean at 12 hh. 02 aan... cece ccc ce ccesecescccscncees oes e ee HOF 68.6 read 68.4 
534. Reduced mean at 23 h. 58 m..............sceeees for 174.4 read 184.4 
536. 31st, at 12 h. 02 m. insert 705.0 
Reduced Mean at 12 h. 02 m.. vevcccavesscsee coeee fOP 601.6 read 602.2 
3lst, mean.. see ssasusudsecuscetscseceucceeceses fOF 724.3 read 722.6 
31st, reduced mean.. ...for 616.1 read 615.5 
537. 31st at 12 h. 02 m. insert 68.7 _ 
Mean at 12 h. 02 m.. ave cesscvacccevocsccceecccccess es fOF 72.1 read 71.9 
3ist, mean.. a ce beccnsceccssoecs sosceescessfOP 73.6 read 73.2 
539. Mean at 18 h. 00 n m.. saepeanvecscscccece ssassceseses fOP 558.2 read 557.7 
546. Reduced mean at 13 h. BB Weccccccceccccccccccetcccccerese OF 220.2 read 217.7 
547. Mean at 13 h. 58 m.. eeeceecees . for 72.8 read 73.0 
548. 5th, at 12 bh. 02 m... .for 691. read 696.0 
Mean at 12 h. 02 mu. ea ecscenetccscncsaccetececcccsces AOF 752.8 read 752.0 
Reduced mean at 12 h. “02 | m..« ba cacesceccesccucaceeceuenene for 666.3 read 665.5 
4th, at 22 h. 02 m... be cuuceccecccuessssccucecs ..for 725. read 727.5 
5th, mean.. . settee seenentneenseers fh 718.7 read 719.2 
5th, reduced mean... sete nevesecsccccencctecccesccsccesces fOF 631.5 read 631.9 
557. Mean at 2 b. OO mui... cccccccctccccccescccscccscessreseces for 562.5 read 563.5 
558. Mean at 13 h. 58 m.. ee ceccteteccc scence cerecenceces efOF 673.8 read 674.1 
Reduced mean at 13 h, 58 cscccsssooessecsesscsaseceeoes f0f 268.8 read 267.8 
Reduced mean at 15 h. 58 mu... .cccccececsccccceccececcessfOF 262.4 read 265.1 
Reduced mean at 23 b. 58 a...........cecsscceccscceceresssfOF 259.3 read 258.3 
10th, reduced mean.. .. for 255.3 read 252.6 
559. 10th, at 13 h. 58 m. insert 66.6 
Mean at 13 h. 58 m.. be ccecccuccccececsscccccscccescceshOP 62. read 62.1 
10th, mean.. - oc ecccccecssencecncccccseserscscessces fOF 64.3 read 64.5 
560. Mean at 16 h. 02m... se tavencccccseccescescccseceefOF 787.7 read 784.0 
Reduced mean at 16 h. 021 m.. hecccscccccecscccscccees fOP 726. read 721.9 
561. 9th, at 16 h. 02 m. insert 61.7 
Mean at 16 h. 02 m.. seccese .. for 56.7 read 56.9 
9th, mean.. .. for 61. read 61.1 
605. Mean at 6 h. 00 nD... ...f0r 563.7 read 563.9 
606. 12th, at 7 h. 18 m.. ... for 472.8 read 572.8 
607. Mean at 18 h. 00 m.. Se cecescncccncesscecsesceneescfOP 556.5 read 555.8 
608. 3d, af2 h. 00 m. insert 555.4 
4th, at 2h. 00 m. insert 563.4 
5th, at 2h. 00 m.. .. for 561.9 read 565.4 
15th, at 2 bh. 09 m. ‘insert 573.2 
22d, at 2h. 00 m. insert 574.2 
25th, at 2h. 00 m. insert 569.8 . 
Mean at 2h. 00 m.. ceccese .. for 568.5 read 567.3 
614. 13th, thermometer at ‘14 ‘h. “04 m.. ...for 68.7 read 67.8 
The thermometers at 14 h. 04m. belong to 13 b. 58 1 m. where the corresponding reduc- 
tions are applied. ° 
619. Reduced mean at 2 h. 02 m....... ccc. cccscc cscs sccccessncess for 482.5 read 482.1 
4th, thermometer at 2 h. 02 m............ccccecceescccnesss cfOP 65. read 65.6 
Mean of thermometer at 2 h. 02 m.....cc.c..cceescc even ee 0fOF 62.4 read 62.6 
629. 28th, thermometer at 23 h. 58 m.........0..ccsceeeeerccees fOF 72.8 read 73.8 
630. Reduced mean at 13 h. 10 m........ eecesceces secseccccsecees for 254. read 255.1 
Reduced mean at 13 Bb. 16 muiccc..cccceccccssccssscescsces fOF 252.8 read 255.0 
Reduced mean at 13 bh. 22 mi.....ccccccccccsscccsssecccscccs for 251.3 read 254.6 
Reduced mean at 13 b. 28 m..c.ccccccesccceecccceseccensee fOF 250. read 254.4 
§31. Redaced mean at 13 h. 34 m.. ea censceccsccnccescesfOF 248.2 read 253.6 
Mean of thermometer at 13 h. 94 Whe oc cceccceccccccscceses fOF 65. read 64.6 
Reduced mean at 13 h. 40 mau..cccccccoseccsescccccscecess ++ fOF 949.1 read 253.6 
Reduced mean at 13 h. 46 m.......cccccscccsccccsescocsscsecdO® 249.7 read 253.3 


Page 631. Rednoed mean at 13 h. 52 m........cc.c:cssserscccercosesssfOF 2504 read 253 .F 
Reduced mean at 13 h. 58 m.. ceca vepencvepececessasccs for 250.4 read 252.5 
Reduced mean at 14 h. 04 m.. eseseeescecreceyteceesee sfOF 249.6 read 250.4 
Ath, thermometer at 14h. 04 m.. savccccvcnceseae  fOF 77.6 read 77.3 
Mean of thermometer at 14 h. 04 : m.. we ecsucececesccfOF 64.7 read 64.6 
Reduced mean at 14 h. 10 m.. . for 249. read 249.5 
The thermometers at 14 h. 04 m. ‘belong to B h. 58. m., where the corresponding re- 

ductions are applied. 

648. Reduced mean at 13 h. 46 mu... occ cece ce cose en ecees e fOF 205.2 read 204.9 
Redaced mean at 13 h. 52 mis... cceneprecnsccccccrensnce fF 204.8 read 204.3 
Reduced mean at 13 h. 58 mi.........cccccscncvencoes conse of OF 204.8 read 204.2 
Reduced mean at 14 h. 04 mu... ccc cece s cess eccesses fOF 204.7 read 203.9 

~ Reduoed mean at 14 h. 10 m......,.....cccscecvsecvcccece ss fOF 204.3 read 203.8 
Reduced mean at 14h 28 m... .. for 203.4 tead 203.8 
The thermometers at 14 h. 04 m. belong to ‘13 h. 58. m., where the corresponding re- 

ductions are applied 

665. Reduced mean at 13 h. 46 m..,...,.c...cccescccsresccesssecfOF 193.5 read 193.1 
Reduced mean at 13 h. 52 m...... np veserecccccvcceccressccecfOF 193. read 192.5 

« Reduced mean at 13 hh. 58 mi.......ccccccces esc ceeseecceces fOF 192.5 read 191.9 
Reduced mean at 14 h. 16 m........cccecsecee scence seeeess fOF 191.2 read 191.6 
Reduced mean at 14 h. 22 mii... .cccserccceeserenccccer ss cfOF 191. read 191.6 
Reduced mean at 14 h. 28 m... . for 190.5 read 190.9 
The thermometers at 14 h. 04 m. “belong to 13h. 58 m., where the corresponding re-~ 

duotions are applied. ‘4 
670. 28th, at 2 h. 02 m.. pevetcsescccvsvcessccecscess fOF 562.5 read 563.5 
672. Reduced mean at 16 h. "32 Moses cssosccsooessees secseeseseehOF 521.7 read 531.7 
680. Reduced mean at 23 h. 58 m.....,......sccsececcsssvcseveeeefOF 180. read 180.5 
682. Reduced mean at 13 hb. 46 m..........c. ce sccccceencccevcces ofOF 178.3 read 177.9 
Reduced mean at 13 b. 52 miie..,..cccecccscececscere soseefOF 178.8 read 178.2 
Reduced mean at 13 h. 58 mM... .,.cccccsccceessececcn concen shOF 178.7 read 177.8 
Reduced mean at 14 h. 04 m.. . for 178.4 read 178.0 
The thermometers at 14 h. 04 m, belong to 13 h. 58 m., where the corresponding re- 
ductions are applied. . 
697. Reduced mean at 23 h. 58 m.. . for 168.7 read 169.0 


699. The-thermometers at 14 h. 04 m. belong to B h. 58 m., where the corresponding re-- 


ductions are applied. 


715 and 716. A correction of +10.0 should be applied to reduced means. 
718. The thermometer at 14h. 04 m. belong to 13 h. 58 m., where the corresponding re- 


ductions are applied. 


719. A correction of -+-6.0 should be applied to the thermometers on the let. 
’ A correction of —0.7 should be applied to reduced means. 


A correction of -+-0.3 should be applied to means of thermometer. 


721. BOth, at 22h. OD m.....crcaccscrevcccseccccscvsassececssses efor... 736.5 read 736.8 
732 and 733. A correction of +10, 0 should be applied to reduced means. 
733. Reduced mean at 23 h. 58 m.. ...for 174.9 read 174.4. 
735. The thermometers at 14 h. 04 m. 1. belong. to 13 h 58 1 m., where the corresponding reduc- 
tions are applied. 
738. 11th, at 22 h. 02 m.. srostesateenaeecertirecanessser OE 717.7 read 717.3 
744. Mean at 7h. 06 m.. a eeeceneenens ..for 569.6 read 569.2 
749. Mean of thermometer. at 99 h. 34 1 m.. .. for 76.8 read 76.5 
752. The thermometers at 14h. 04 m. belong to 13 h. 58 m. -» Where the corresponding 
reductions are applied. 
755. Mean at 22h. 50 m.. se cessseucveeccess .. for 744.1 read 742.4 
Reduted mean at 22 h. 50 mn. eecvcctesescececccees -o AOF 636.9 read 635.0 
767. Redaced mean at 23 h. 58 m.. ae neenveosecnacsees chOF 236.3 read 236.8 
769. Reduced mean at 13 h. 46 WecvcsesseccecerccceetcereersessedOF 221.5 read 220.0. 
Reduced mean at 13 h. 52 m.........c.scecesees sevevcessenes for 220.5 read 219.1 
Reduced mean at 13 hh. 58 m,.......0..ccccececcesceescenesscfOF 219.8 read 217.7 
Reduced mean at 14 bh. O04 mn......ccccc cc ccescccescceccsesucfOF 219. read 216.8 
Reduced mean at 14h. 10 Mivessareerseressesseensssesess sf 217.7 read 216.0 
Reduced mean at 14h. 16 mau... cece wees .. for 216.5 read 215.3 
Reduced mean at 14 h. 22 m.....,..0.. . for 215. read 214.4 
The thermometers at 14 h. 04 m. belong to 13 b. 58m., where the cosresponding re- 
ductions are applied. 
772. Reduced mean at 22 h. 08 m0... cacccsaccccepecessecsne ee fOF 681.8 read 680.8 
776. Reduced mean at 17 bh. 26 m.......ccccccccsce cece scenes fOF 683.4 read, 686.4. 


ERRATA. xl: 
Page 764. Reduced mean at 23 h. 52 m... stvccssreosseessecesefOP 250.7 read 2504 
Reduced mean at 23 h. 58 m.. .for 250.5 read 250.0 

785. A correction of +-.7 should be plied to the ‘teduced means. 

786. Reduced mean at 13 h. 34 m.. wees serteensseneen ee fF 260.6 read 261.3 
Reduced mean at 13 h. 52 m.. dec acscescccnesecceses f OP 255.5 read 254.4 
Reduced mean at 13 h. 58 m.. oes eceeecees .. for 254.2 read 252.6 
Reduced mean at 14 h. 04 m.. . for 253. read 252.5. 
The thermometers at 14 h. 04 n m., , belong to 13 h. ‘58m., where the corresponding re- 

ductions ere applied. 

792. Reduced mean at 16 h. 08 m..............cccceccecscscecess fOF 714. read 715.3 
Reduced mean at 16 h. 14 mu... ccc ccc cccsceeece es OF 714.8 read 716.1 
Redaced mean at 16 h. 20 m............cccseccccccesscocecs ofOF 714.5 read 715.8: 
Redaced mean at 16 h. 26 Misrssessrerentonsessteese tenses AOE 714.4 read 715.7 . 

. Reduced mean at 13 h. 04 m............ccccesses .. for 266.1 read 266.8 


. Reduced mean at 11 h. 32 m.. . for 710.1 read 706.7 
A correction of —6.0 should be applied. to thermometers on 13th. 
A correction of —4.4 should be applied to reduced means. 
A correction of —0.2 should be applied to means of thermometers. 
824. 4th line from top... .......f0r northeast read sonthesst. 
876. At 11 hours, corrected height of bar. ‘No. 1... for 30.528 read 30.258: 
909. At 22 hours, corrected height of bar. No. 1... seeeefor 30.434 read 30.334 

1166. 7th line from top, omit “times of observation.” — 

1168. 25th, at 20 h. 00 m............0008 cece ceceteeesccteccsseesceces for 557. read 554.3 

1171. 17th, at 12 b. 02 m.. sec cvecsescccssccecccsseccscsscfOF 873.8 read 875.8 

1173. Reduced mean at 20 h. 04: m.. sensecsecsscecenscescunasssascces for $210.1 read 211.5 

Mean at 22 h. 04 m.. secsesecccesccersctceecsrecenses efOF 757.7 read 762.9 
Reduced mean at 22 h. 041 M.eccsesercessetsccecceceverscece for 216.4 read 221.6 
12th, mean.. vee nde cencecavccceccesessesccecssses fOF 833.1 read 833.8. 
14th, mean.. soscssasasuacascatsessanssaceuseceseecsneneseafOF 770.5 read 777.0 
Q4th, MeaN.......cccoscccsecccsseeccseessesecececescesceceeeseeee fOF 753.1 read 753.4 
VWth, MeaM........ccccecccccsccccccecceccccscevecsecsesseescescsesfOF 701.6 read 704.9 
Monthly mean.............ccseccsesccecscececsscecccaccosssvecessfOF 762. read 762.4. 
1Qth, reduced MEAN.............ccecccesseccvccsccceccescsccess sfOF 245.9 read 246.6 
14th, reduced MeAaD............cccscccscesccscceerecsecceseeees fOF 227.8 read 234.3 
24th, reduced MRED oss evesesssvessssseresnsenesseseseseneeess ADF 203.7 read 204.0 
29th, reduced mean... beassesccesscccecncetssscceccsseees fOF 206.2 read 209.5 
Reduced monthly mean. sesccececevececscstecssscecsscees fOF 231.4 read 232.4 
1176. 17th, at 2 h. 00 m.. vesavssasanssesesssecsseasereeeseeesfOP 568. read 569.7 
18th, 81 2 he OO Mavesseeesrnesnneeetneeteeeteeeses ft 569.7 read 564.7 
Mean at 2h. 00 m... be cescesnccssencccasccesscsecsessces fOF 566.5 read 566.7 
18th, mean.. . for 565.1 read 564.7 

1177. In note at bottom of page for 2h. 19$ 1 m. read 2h. 214 m. 

1190. 4th line from top, insert, “The instrument, in 1844, returned to its former reading. A 
mean of the two changes 18.7 has been used to correct the previous observations of | 
this half-year.’, 

1191. Subtract .7 from the means called ‘“ New Position.” 

1194. 3d, at 2. h. 04 m.. eeecescesccceesectseesscccecsesecses sofOF 786.3 read 787.3. 

1195. 26th, at 8 h. 04 m.. vesssavsastssettssastssisesenseeeessfOF 78.8 read 78.1 

1197. 10th, at 18 h. 00 m.. seeuecececeecnces Cenc ce tccetececs ct eessseeees for 550.1 read 530.1 

Mean at 18 h. 00 m... secesecneceeetsecsess fOF 532.3 read 532.1 
From hourly means subtract 2. 

From daily means, previous to 10th subtract .7. 

Monthly mean.. se cscccesscecsacscccascessescsssessscecse fOP 542.8 read 542.6. 
In note at bottom of page... bensereccececesctsceseeeeseees OF April read Jaly: 

1208. 16th, at 13 h. 5AM. 2.0... eccec cree ee ecceteeeser eens: for 445.6 read 545.6 

1222. Heading at 22h. 02 m. for 22 h. h. 025 m m. read 22 h. 02 m. 

1265. At 3h. 36 m.. sovsceesceseeeefOF 663.8 read 563.8 

1271. At 16h. 48 m.. nececee cusctececccccssccccecesccsseeessfOF 340.4 read 540.4 

1277. At Oh. 42 m... ssdusssectececcncscuesecscrascersueesevene fF 640.9 read 540.9 

1294. Mean at 1 h. 50 m.. sececeecscccecscestccccceseseeecsfOF 878.7 read 874.7 

Reduced mean at 1b. 50 Meccsssessessessscssseeseareseeeee fOF 795.1 read 791.1 

1295. Mean at 2. h. 14 m.. cccececececececcsscscssscssceessfOF 876.7 read 872.7 

” Reduced mean at 2b. 14 Mecsccsccsccssccsseossseseseeefor 793. read 789.0: 


. Reduced mean at 13 h. 58 m.. 


267.5 read 


267.8 


. for 
The thermometers at 14h. 04 m. belong to 13h. 58m. ., where the corresponding re- 


ductions are applied. 


ERRATA. 


Page 1310. Mean at 22h. 44 m... ness eaterecceecesserseseuses 
Reduced mean at 22 h. 44 m.. Se ccneccevecccessccucesess 


1323. 30th, at 3 h. 36 m.. 


10th, at 3 h. 42 m. insert 566.7. Cee eater e te eens te eoeeres 


Mean at 3 h. 42 m.., 
10th, at 3 h. 48 m... 


Mean at 3h. 48 mu... cece eee cece cesscceeesees 

Oth, at Bh. 54 Mm... ccc ccc erence cece ce esscceereeeeeees 
1333. 3Oth, at 23 h. O04 mw... cc cece ec cee ct ceracccersntecssenes 
1349. Mean at 2 h. 26 miu... ccc ccee se eee ese eeeneeens 


Reduced mean at 2 h. 26 m.. 


1361. Heading for mimimum read minimum. — 
‘1369. Mean at 22 h. 58 mau..... oc. eee eee ecee ee eee e ee eens 


Reduced mean at 22 h. 58 m.. 


1458. 2d, at 23h. 14 m.. thermometer... wv neceesauceceastaceases 


1484, 19th line from top... 
14th line from top... 


22d line from top............ eee 


25th and 26th line from top... 
27th and 28th line from n top... 
30th line from top... 


1487. At 23 b. 16 m....... ees c cc ecee ec tece cee seceueens 
9488. At Qh. 40 miu... ccc cccc ec ecececceceeeccessee cess 
1500. At 8 h. 22 m... eeseee 


869.6 read 
779.5 read 
563.6 read 


865. read 
545.8 read 
564.6 read 
573.4 read 
866.1 read 
955.3 read 
846.5 read 


837.7 read 
176.2 read 
79.9 read 
11 read 
12 read 

15 read 

‘ 16 read 
17 read 

18 read 
353.2 read 
675. read 
561.1 read 
624.3 read 


1534. Head of the page ‘for June 26th read June ‘20th. 

1537. Magnetic Intensity ; erase “Intensity by 24 observations, 2.45. 35. ” 

1538. July 20th; erase “ ey, by 24 observations, 20.00.10.” 

1540. Magnetic Dip, Needle No. 3 (Lloyd) with A end N for 719.51’ read 719.51'.17. 


1635. At 2 hours, corrected height of barometer... vece.eee for 30.102 read 30.002 
4646. At 11 hours, corrected height of barometer... - oo for 30.399 read 30.299 
1663. At 8 hours, corrected height o of barometer...........0...065 for 30.127 read 30.027 
1712. At 4 hours, hygrometer... bees se sesecceseecooceess fOF 88. read 98.0 
1739. At 18 hours, clouds.............ccccccccscecccsceceescetseesses for Ci-cu read Ci, Cu, 
1743. At 21 hours, force of vapor... ae enececeeeceaccesessces sfOF 612 read 512 
At 21 hours, calculated dew point... woes fOF 64.7 read 59.3 
41768. At 3 hours, corrected height of barometer... ...for 80.156 read 30.156 
1770. At 4 hours, observed d height of of barometer... weeeeee fOr 761.00 read 760.00 
1818. 3d line from top... neeeee wee scsensseerercese f0F 27" .2 read 27".3 
4th line from top... sctuseiseathessetuscectarcescnerennesss fOPF 000,040 read .000,036.5 
1819. 25th, at 11 hours... wes wee eeseseeseceenscssceeee ss sfOF 557.5 read 560.4 
From hourly means “subtract 3° 
In note at bottom of page..........cccccceccsssccerseceeereesfOF fol 9.5 read --18.7 
In note at bottom of page..........ccccccccnseecstssessasceees for 13th read 12th 


1820. From hourly means, subtract .3 
From daily means, previous to 11th, subtract .8. 


Monthly mean.. eeseenecsccccescesesecesseceees sfOF 558.3 read 558.0 
1826. Reduced mean at "93 ‘h. 04 Whocsecscccccecctesststesseteceses fOF 294.6 read 295.7 
1840. 29th, at 14 h. O06 min... ccc cece eee c ee eececeeueeeeeens for 561.4 read 561.9 
1841. 30th, at 7 bh. OO mini... cc cece cctcteenscsceccccccere sence fOP 591.6 read 592.1 
1844. 6th, at 19h. 02 m.. ne cccccccccscccuccsseeccessessceseeefOF 1078.7 read 1068.7 
Mean at 19 h. 02 m.. cececcccssccccresseccsesecceess fOr 1062.9 read 1062.5 
Reduced mean at ]9 h. 02. m. Sen cccccevecssccccsscceecessees OF 998. read 997.6 
6th, mean.. wee necscccccsccccccecscsscccccscesses fOF 1059.4 read 1059.0 
6th, reduced mean. caccccscccccecesecssccccssseees SOF 995.8 read 995.4 
. 4847. Reduced mean at 9 h: 04 m... Seccccecessecccccesesececesens oe fOF 294.6 read 997.3 
1848. 30th, reduced mean.. SecccccecescucsccccscesevesccssessfOF 311.1 read 308.4 


69.7 read 64.7 
67.2 read 67.0 
70.3 read 70.9 
64.2 read 64.0 


269.6 read 970.9 
546.9 read 548.6 
1096.5 read 1096.9 
1016.7 read 1017.1 


1849. 30th, at 9h. 04 TM eee cc vcccccccecccccescecerecsetecseeesreevens fOF 
Mean at 9 h. OF Mhessssssseensnvtaseasererssterseetecssseeeee OF 
6th, at 17 h. 04 m... sence ccceccecsccecssscsccceceeesseefOF 

4850. 30th, mean.. se cccaccesccccccscceccescctcceeschOF 

1855. For ‘April 17 read April #17, 

1870. Reduced mean at 22 h. 04 mu......ccccccceseseserecs sence es ofOF 

1875. Mean at 3h. OO m..........cccccecceccescesscescecesssssesese sfOF 

1876. Mean at 17h. 02 m... na cncsesccavsccscsssccessveeees sfOF 
Reduced mean at 17h. OD Wenecccccccccccccccccverecerees LO 


ERRATA. xlitt 
Page 1877. Reduced mean at 21 h. 02 m.. werrteeseesenes stones 998.8 read 999.1 
1890. Reduced mean at 21 h. 02 m.. seecceeees for 1021.3 read 1023.1 
Reduced mean at | h. 02 m....... be cede cececccccuccscesssece for 1030.3 read 1029.3 
1899. Mean at 2 bh: 00 m.. ceuvetcsscccceece essesccesfOF 549.2 read 548.8 
1901. Reduced mean at 21 h. “02 m... .for 1046.6 read 1045.6 
1912. Mean at 23 h. 02 m.. ..for 1129.8 read 1123.2 
Reduced mean at 23 ‘h. 02 m.. secceveccccccesee» fOP 1040.7 read 1041.1 
Gth, at 1 hh. 0] m......csecccccscneceee sacocees ccnccccssonercesshOF 1113.8 read 1138.0 
1915. Reduced mean at 14 bh. 04 m.............0cceccccccecccenece fOF 337.5 read 332.2 
1917. 19th, at 14 h. O4 mri... ccc cece dccavcccsccscecsnccseseces for 71.5 read 71.8 
1922. 30th, at 16 bh. 02 mice... cc... cece cccseccecsccensscveccs ...for 1121.9 read 1131.9 
1923. 30th, mean............ ewcss scores oeenccnccacececesssenscesors oeeefor 1116. read 1114.7 
3Oth, reduced MEAM.........ccccccecccsecccencceccscsscccevccnes for 1163.9 read 1162.6 
1926. Reduced mean at 13 h: O4 m.........ccceeees .. for 313.8 read 313.6 
Reduced mean at 14h. 04 m.. veenoeescucnccavasssvccnevecsers for 305.6 read 305.3 
1932. 9th, at 2h. 00 m.. so scgevescccnecncccnsccssscoccecceces SOF 556. read 546.0 
1933. Reduced mean at 17 ‘h. 02 Mievevvessssseenrvsoassseeresssees OF 1089.7 read 1089.3 
1949. Reduced mean at 23 h. 04 m.........ccccccsescscesscees see fOF 310.7 read 309.7 
1952. 2d, at 14 b. 10 m0... ccc ece ccc eescceennnneccsencnsccees for 791.9 read 789.8 
1956. At 5 b. 38 m.......... cc ccccvecsecccccsccccncsnccsssevecscsseesfOF 1021.7 read 1021.5 
1962. At 8 h. 26 m.. .for 1747.2 read 1047.2 
1964. At 15h. 54 m.. sccccsccnccccscetesccscevccecceclOF 541.9 read 541.0 
1995-2000. Subtract 3 from. mre 
1995. In note at bottom of page...........seccccccssees senesecsveees for --19.5 read +-18.7. 
2030. 30th, at 7h. 00 m. secccecasecceceseccsesceesfOF 591.6 read 592.1 
2045. 6th, at 14 h. 28 m. thermometer... .. for 69.6 read 70.1 
2047. 27th, at 7h. 00 m.. oe sencecees “ocsescevoecccsteseeoes efOF 539.8 read 539.2 
2051. 17th, at 13 h. 36 Mh sceseocsccccccsccssctasssseiececetecsceorses: fO 534.1 read 524.1 
Mean at 13 b. 36 mu... cece cccccccscccvenscceesseceeessee OF 562. read 561.6 
2065. Mean at 18 h. 06 muun... cc... cece e cece se ccecsccpecscersces OF 537.2 read 537.8 
2096. 22d, at 14h. 04 m......... Gee cececececnccoscecccescescenescenes for 825.7 read 825.0 
2116. 24h, at 6 bh. 12 m.. .. for 555.2 read 553.2 
2122. A correction of 4-1. 0 ‘should ‘be applied t to reduced means at 12h. 14m. and 12h. 20m. 
2137. 14th, at 3 h. 30 m.. ecscceccccescsessecess- fOr 558.3 read 559.3 
2157. Mean of thermometer at 21 h. 02 in. seccccecccecccocscscencs for 71. read 71.9 
QV71. Mean at 3 bh. 24 miu... ccc. cece secs ececcces ceccecccacescevence for 551.7 read 549.4 
2182. 22d, at 13 bh. 04m... ...2. sseaessernssnenssseresnre dO 836.1 read 836.4 
2194. Reduced mean at 2 h. 44 in... for 12445 read 1144.5 
2209. AC 16 bh. Sh iis... cece cnccce ccc scccrcesscscecececensonss for 562.2 read 552.2 
2219. At 4h. 04 m. thermometer... eacscccccccevevesccceeefOF 60.3 read 57.2. 
2221. For March 30th read March 29th. 
2224. At 23h. 42 m. 30 4. sesscsccccececccacoccssccccsssc OF 1199.4 read 1099.4 
At 1 br. 02 miu.ic ccc nccesseccecsc cc ccnecccececcecuevesesanewess for +1126.4 read 1126.4 
2227. At 14 bh. 58 mau... cc cece ec eeserecesens eeseccecee veces fOF 505.2 read 805.2 
2269. At 21h. 28 m................0088. ov esnnacccsccatereceseress snes for 778.2 read 768.2 
2275. At 7h. 10 m.. Seccvecccescncccncscecscccceseccess sfOF 899.3 read 799.3 
2277. For December ‘read ‘July. . 
2285. April 2d, A end N, 8th observation of N. end needle...for 72.20 read 72.28 
April 2d, A end N, 3d mean......ccccccccccccsssscersees os sfOF 71.03 read 72.03 
2287. April 23d, dip with A end N... nesessscesenes .. for 719.57'.41 read = 71°.55'.75 
April 23d, dip by 24 ObSErvatiOns........ccccscccesseesece, for 719.53'.39 read 739.52'.56 
April 30th, dip with B end N.............cssccscccseesceeeeosfOF 719.56’. 54read 719.51'.54 
April 30th, dip by 24 observations.............ce-002 eeseees for 719.58'.56 read 71°.56'.06 
2288. May 7th, dip with A end N... avecssenccorsesccocscess OF 719.57'.08 read 719.57'.17 
May 7th, dip by 24 observations....c+-...-s-s-s-esseceece-e..f0r 710.55'.81 read 71°.55/.85 
May 14th, dip with B end S..........sceesssseeeee Saco eneses for 719.59’ 90 read 719.59'.00 
2613. Head of page, for Declinatoin read Declination. 
2619. Mean at 14 hb. 04 miiiii.... 12. ccc cecccccnccccecccessecsvcecechOF 714. read 715.1 
Reduced mean at 14 hb. 04 m......... eoccncccccccsee evecceees for 311.7 read 312.8 
9620. Reduced mean at 23 h. 04 m....ccceccccescceces eseccee veneehOF 312.6 read 311.2 
2630. Mean at 14 bh. 04 mu... ccc, cc ccccnnccccccaccccscccscsceceessfOF 633.5 read 634.4 
Reduced mean at 14h. 04 m........... ecnecscccccsecccrsces for 327.1 read 328.0 
2631. 22d, at 20 h. 04 m...............00085 eecceccesaes peccedececees fOF 764.9 read 784.9 
Mean at 20 h. 04. m............000. seereesecsses etsecessoncens for 658.6 read 659.4 
Reduced mean at 20 h. 04 m........cesecccrscceccsnssccssace for 300.9 read 301.7 
QId, MENM.......0,,cscccssscccssccoverecconensoogegecreeeccssseelOF 776.2 read 777.0 


liv 


ERRATA... 


-Page 2631. 22d, reduced meat...........c..cccccccceesseceeseeceeesesseee fOF 
2641. 2Oth, at 21 h. O4 an... cw cect ese e ects sev escccserseves for 
VWOth, at 12 bh. O4 Mi... cccccccccccccseccscceccccccsecsceccucsecs for 


2645. Ath, at 13 h. 58 Mm... cecccscc cece sc cerecencsscrtsecsccecees fOP 
Ath, at 14 h. O04 min... c ccc cc ccc ee cece cc esccsecsccesees fOF 
4th, at 14 bh. lO mn. cece ccc ce cress ecensencecsceessfOF 


9656. 29th, at 14h. 10 m... eeecnceecsteccscesecsccrccccsevecees fOF 
2657. 31st, at 8 h. 00 m... . for 
2658. Heading Gottingen time, ‘for 10 h.00 m. read 19h. 00 m. 
3ist, at 0 h. 00 m.. be tesevecspesecense - ... for 
31st, mean.. etna ee pene eecneeenerecassuccenessece . for 
2659. 14th, at 12h. 02 m.. ceccentes cee doce ce ccnscevensecersseceessece for 
12th, at 16h. 62 m.. eevee cencccnsccnscecsesvevsscnccessscfOP 
2660. 28th, at 21 h. 02 m... cae ccccectecenccerscsccsceseuces se sfOP 
Mean at 21 h. 02 m. esc ecencececcescccsce cesses esfOF 
Reduced mean at 21 h. 02 1 m.. eer eees (0) a 
Mean at 22 h. 02 m.. ween tes wv vctevuteevectncevetecese, OF 
Redaced mean at 22 h. "02 m.. eeectcensccccscccesccess fOF 
28th, mean.. wes vv succuutccguuteccectrccerteccsefOF 
28th, reduced 1 mean.. leecdoberedebogee cone rebieceeeeee. for . 
2666. 27th, at 23 h. 04 m.. sec cecetveccetceceaecseseteuceces sfOF 
2668. Mean, at 6 h. 00 Merc cvoccecccevececceceecbeee eee for 


2669. 3d, at 18 h. 00 a 


Mean, at 18 h. 00 m.. es ceccccccccccccccccsccsecseses sfOP 
3d, mean.. vecscsstustuassaceessesserssccacsecsese fOP 
2670. 7th, at 12h. “02 m... d ceeceteccesdesseteccsccevecsseceecss fOP 
Mean at 12 h. 02 m.. a becnevecscccesecuctescesseseeslOF 
Reduced mean at 12 h. 02 Mm... ceenvccccsecccescoveseessfOF 
7th, at 16 h. 02 m... . sessustuestceseseceicecscereccensfOF 


, 24th, at 16h. 02 m... ad ceecnsceseces 
Reduced mean at 16 h. "02 m.. cece cceccccccercesecseescfOP 


Mean at 17 h. 02 m.. ene oo eeceivdecceeteseeeeeece, fOF 
Reduced mean at 17 h. ‘02 m.. ab cenceverescecccssecsscecnfOF 
:2671. Mean at 21 h. 02'm.. ecctecessussiverececesssee fOF 
Reduced mean at 21 h. 02: m.. ee acccccceccsccvccsss fOF 
Mean at 22 h. 02 m... eee srs A 
Reduced mean at 22 h. 02 m.. cee neetatececeucvctsnccescerenese for 
7th, mean.. eee ete eecateccecesesccereccsecnceess fOF 
7th, reduced n mean.. veer eee for 
2675. Mean at 22 h. 04 m.. dc eccctecarecsecscccecssececcees fOF 
Reduced mean at 22 h. 04 n M.sessevensseeceseccesceceesesees for 
2682. At 5h. 20 m.. bt censutecenstetesasetessdccscsccerscesees fOF 
2691. At Oh. 38 min... ccc ce essscvesccvecsscecccsescesssuveees for 
At 0 hy 44 mec. ce ccccccsccccccsccescesecccces wo. fOF 
At 16 h. 26 mu... ccc esce es done tuuccceccecevsvscsseceseces for 
2693. At 16h. 54 m .....cccccecesees becccetececs vec eesecvecaccccseacs for 
2695. At 10h. 10 m.. ates cccaceccceveccecccecaccssssessesesessfOF 
2702. Mean at 7 hb. 30 1 m.. wee ev eeenscesenssecccsaecs ..for 
2704. 9th at 2h. 12 m... bnevrecccccecccvscenenccsaes «eee fOr 
Mean at 2 h. 12 m... ‘ . woe, fOF 
2711. Heading of page, for Maximum read Minimam. ; 
2717. llth, at 14 h. 04m... tee vcesscccets eceececccceescfOP 
Mean at 14h. 04 m.. boevevcctecvececsecs de veccevaccecscccecenecs for 
Reduced mean at 14h. 04 Mecoreccevscece wi eevctecceeecseccs for 
2748. llth at 22h. 04m... seve vccevececvecesseseces ...for 
2775. 14th at 12h. 02 m... temmnreeenmnnntnesatctssf 
Mean at 12 h. 02 m... bn vsessceseccceccsccesscccecses sf OF 
2780. 1th at 16 h. 02 m....sssccecssccercsesccsecceccscaccsececess for 
2788. Mean at 18h. 00 m.... seeeccesnscecccccvescecccce cs cefOF 
2796. Mean at 2h. 02 m......ccc.cccecess seusudescgactsveavence sre OP 
2801. L4that 13h. O04 mi... cocccccccscsceucecevsececcesccesse ooeeesfOF 
-2802. Reduced mean at 13h. 40m... veeeeccees we casecccccccccsceres for 
Reduced mean at 13h. 46 ma.....cccccacccccecssecececescececfOP 
Reduced mean at 13h. 52 m.......... dcenccevccccccccccevces for 
Reduced mean at 13h. 58 mu... .cccccoeccees socscceescvensere for 


Reduced mean at 14h. 04m... ewercccesuscsvossescescceseee sfOF 


303.8 read 
492.8 read 
482. read 
750. read 
698.9 read 
698.6 read 
843.7 read 
538.5 read 


634.8 read 
532.6 read 
1268.2 read 
1277.8 read 
1276.7 read 
1247.1 read 
1188.9 read 
1248.8 read 
1188.6 read 
1274.4 read 
1203.8 read 
74.5 read 
931.5 read 
529.7 read 
§21.7 read 
529.4 read 
1248.4 read 
1275.1 read 
1208.6 read 
1285.6 read 


1237.9 read 
1304.9 read 
1235.2 read 
1287.3 read 
1212.1 read 
1287.4 read 
1209.9 read 
1280.3 read 
1209.1 read 
828.3 read 

224.9 read 
1313.3 read 
1166.3 read 
1164.5 read 
1275.4 read 

513.8 read 

598.8 read 
‘551.4 read 

506.4 read 

533.1 read 


742.8 read 
715.5 read 
313.2 read 
688. read 
1268.2 read 
1132.7 read 
1277.8 read 
§21.7 read 
1298.4 read 
852.7 read 
247.5 read 
246.1 read 
244.8 read 
243.5 read 
243.4 read 


304. 
4952. 
48-4. 
698. 
696.:! 
696.< 
8143-3 
508.5 


534.8 
531.23 
1264.6 
1279.8 
1266.7 
1246.8 
1188.6 
1248.4 
1188.2 
1274.0 
1203.4 
73.5 
531.1 
519.7 
521.3 
529.0 
1258.4 
1275.5 
1209.0 
1288.6 


.. for 1299.1 read 1299.1,2 m. late 


1235.9 
1304.7 
1234.0 
1287.7 
1211.5 
1287.9 
1210.4 
1220.7 
1209.5 
827.9 
224.5 
1213.3 
1266.3 
1264.5 
1276.4 
518.8 
597.8 
531.4 
516.4 
533.5 


732.8 


» TIS 


312.8 
688.6 
1264.6 
1232.7 
1279.8 
521.3 
1298.0 
851.7 
246.4 


ERRATA. 
Page 2802. Reduced mean at 14h. 10m... ... fOr 
- Reduced mean at 146. 16M ........ ec ccc eee ecee ee eaee for 
_ Reduced mean at 14h. 22m... ccc ceceeeee ences for 
2993. Qd, phases of the moon insert C. e 

Sth, phases of the meon insert CO. 

15th, phases of the moon insert j. 

23d, phases of the moon insert @. 

- lst, phases of the moon insert (. 
2998. 19th Novwember.............. ccc cceseeseceeetececen sence see fOF 
B9th November.............cccccecccccee cecee coneeencseseesees for 


3019. 29d, barometer, reduced... vec ceecescecceccesseccessfOF 
3028. At 6h. 15 m., barometer, rednoed . we ceoeeseneesccceseateues: for 
At 10h. 15 m., barometer, reduced... ...for 


3033. Barometer, reduced, 10h. 15 m.,“Oct., Nov., and Dec.”for 


SO3ST. Gth January... .....ccccccccccscceccscvccceecnessneceescennessues for 
Tth Janaary... 2... sec ccccccececceccecee ee eeeeenaeceeeesreges for 
Wth Jannary..........ccccccccsecceee cccecscceensceeeevce sence sfOF 
3040. 10th December........... 0... cc ccecececcccccccccesscccecsscee::fOF 
BO42. Slst Amgust.......... ccc en cc cecec cu ecccsencsen eccevecevens for 
3043. Vertical force, 13 h. 58 m., May.........cccccc ce ecse eee ceoee for 
Horizontal force, 12 h. 02 m. June...... 2.0.0... ccse eee for 
Horizontal force, 16h. 02m. June... for 
3044. Declination, 2h., August... ..for 
Declination, 1Sh., September... . for 
Declination, 2h., December... .for 


Vertical force, 93 h. 58 m., AUgUSt..o-sccccssessseee ve eeeee 
Vertical force, 13 bh. 58 m., October..........ceccccceceeecees 
Vertical force, 13 h. 58m. December.................00c0005 
Vertical force, 15h. 58m., December.................0c000: 
Vertical force, 23 h. 58 m., December.............0.2c0e0ee 
Horizontal force, 12h. 02 m., ADEUBE sos veeeven se eeeeees 


Horizontal force, 22 h. 02 m., "October... veseceeeeee ..for 
Horizontal force, 16h. 02 m., December.. Lec eeenceuwesececees for 
3045. Declination 2h., “ Oct., Nov.. and Dec.” ......c.cc0seeeees for 


- 243.6 read 


243.9 read 
242.8 read 


563.9 read 
563.9 read 


33.007 read 
29.971 read 
29.970 read 
29.946 read 


~ 


§59.8 read 
568.1 read 
566.7 read 
254. read 
616.9 read 
179.2 read 
553.4 read 
575.5 read 
564.5 read 
558.2 read 
562.5 read 
174.4 read 
220.2 read 
267.5 read 
262.4 read 
259.3 read 
602.6 read 
6&3.5 read 
725.5 read 
565.2 read 


Vertical force, 13 h. 58 m., “April, May, and June.”.....for 
Vertical force, 23 h. 58 m., “July, Aug., and Sept.”.....for 


Vertical force, 13h. 58 m., “Oct., Nov.,and Dec.”...... for 
Vertical force, 15h. 58 m., “ Oct., Nov., and Dec.”...... for 
Vertical force, 23 h. 58 m., “ Oct., Nov., and Dec.”...... for 
Vertical force, 13 h. 58 m., “ Jan. to June.”..... ....0 eee for 
Vertical force, 13h. 58 m., “ July to Dec.”. eeeee eee fOF 
Vertical force, 15h. 58 m., “ July to Dec. Mv scusueeanans for 
Vertical force, 23 h. 58 m., “ may * to Dec.” vec eeee f OF 
Vertical force, 13 h. 58 m., 1842... w seeneccececese sfOF 


Vertical force, 23 h. 58 m., 1842... 


Horizontal force, 12 h. 02 m. “ April, “May, ‘and June i or 


. for 


Horizontal force, 16h. 02 m. “ April, May, and June.”..for 


Horizontal force, 16 h..02 m., “Oct., Nov., and Dec.”. 
Horizontal force, 22h. 02 m., “Oct., Nov., and Dec. om 
Horizontal force, 12h. 02 m., 


Horizontal force, 16 h. 02 m., 1842... 


“Jan. to June.” ....eeeee. 
Herizontal force, 16h. 02 m., “ July to Dec.”..........++. 
Horizontal force, 22 h. 02 m., “ aly t to Dec.”........... 


..for 
..for 
for 
for 


for 
~...for 


Horizontal force, 22 h. 02 m., 1842... oe for 
3077. Barometer, reduced, 23h., “Jaly, Aug., ‘and "Sept. ” veces for 
3063. August previons to 10th subtract 7, 
3087. Declination, 18h... AUgUSt......c..cc00 cesses cnecceceorseees for 
3089. 20h.,‘ July to December.” ceceecnceccssecceseceaccesseessces f OF 

20h. 1843... .ccrseccssseenssess eneensesees eecccccccnccscesecesees for 
3092. Declination, August........... o.accovcceccccresscccessccnscoees for 
3128. 4th line from the top........ccccceccreecccszecces eccvecsesefOF 
3136. 2h, August..........ccesecees Leaneenees cesses ecccseenscsccseses . for 
3138. Q1h. O2 m., AUQUSt.....cccecccssserceseccccssccece eaeessecccers for 
3139. 23h. 04 m., January... soseesceesscecenerecsoosscssesecefOF 

22h. 04m., May.....0.....ccceee csceccerecsessecscce sneer 
3141. 2h,“ July, Aug., and Sept.”... vectsscccescecerscesees fOF 


183.8 read 
178.2 read 
246.8 read 
2.47.5 read 
248.7 read 
200.4 read 
221. read 
216.2 read 
213.4 read 
210.7 read 
207.3 read 
527.9 read 
551.3 read 
710.1 read 
697.8 read 
803.6 read 
672.7 read 
648.4 read 
598.4 read 
575.8 read 
29.799 read 


551. read 
554.2 read 
555.1 read 
561.5 read 
.000,040 read 
549.2 read 
1046.6 read 
294.6 read 
269.6 read 
547.4 read 





-000, 036.5 
8 


547.2 


xlvi 


Page 3142. 


» 3148. 
3144. 


3157. 
3175. 


3192. 
3193. 


3197. 
3212. 


ERRATA. 


21h. 02 m., “ July, August, and Sept.”......... . 

21h.02 m., "ee July to December.” eosseseseveseves, {OF 
23 h. 04 m., “ Jan., Feb., and March. » ecccccsccccccsccess SOK 
22h. 04 m., “Apr., May, and Jnne.”. see 
23 h. 04 m.,“ Jan. to Jane.” ...cvecccececescscessescscnsscces 


for 
Declination, January............cccescscverssecesncessesecasens for 
Declination, “ Jan., Feb., and March.”........00. eens sence for 
Declination, “ Jan. to Jume.”.........ccccscoscscccccsccccevses for 
5th, barometer, reduced...........ccesccescsscccscccecscevecss sfOF 


20h., “* July to Dec.” .......cccccssecscccessccscesescsccssceees sfOF 


21h, “ July to Dec.”’.........00000 eee eceetecnseccescessceseones for 
21h., 1844... ees seecceveveccsecccssccssoccecersscee sfOF 
23 h. 04m., January .. ga eecccenereecccecsessscesescescevocnsens for 


Vertical force, 23 h., 04 m., “ Jan., Feb., and March”... .for 
Vertical force, 23 h.,04 m., “ Jan. to June.  sececcscecces fOF 


25th, barometer, reduced sev ccccececcsescccccccecesees cesees ... for 
“ Apr., May,and June,” barometer, reduced...........00+ for 
é 


1035.6 read 
1065.7 read 
289.9 read 
273.5 read 
282.8 read 
558.3 read 
558.2 read 
554. read 
30.017 read 
29.904 read 
29.909 read 
29.936 read 
312.6 read 
308.2 read 
274.2 read 
29.848 read 
30.908 read 


NOTES AND CORRECTIONS TO PLATES. 


‘KP Where both the Géttingen and Observatory times are found on the plates, the former is re« 


Plate 


ferred to in this list. 


I-VII. These curves have been regluced to the general series by the corrections found om 


pages 2978 and 2996. ' 
IX. August 3ist, barometer...........:ceccccccscsecessseefOF 29.961 read 29.86L 
XI. Deeember 4th, barometer... nice eeeeenncceceecaneceeeeneee for 30.295 read 30.395 
December 26th, force of vapor...... ....0.. eteereees for .073 read 173 
XII. June, 6 h. 6 m., barometer...............cccs0eee-...f0F 29.878 read 29.884 
June, 14 h. 6 m., force of vapor.................2.-- for 521 read 31 
July, 0 h. 6 m., barometer...............cee0:.000ef0r 29.935 read 29.929 
July, 2b. 6 m., barometer.................2sc0c0e0--fOr 29.943 read 29.941 
July, 4h. 6 m., barometer...........0..cccccssceeesee: for 29.974 read 29.948 
July, 4h. 6 m., force of vapor...........c.cceeeceeree for .607 read .616 
. For 25’ past the Gottingen hours, read 6’, &c. 
For 5’ past the Observatory hours, read 25’, &c. 
XIU. For 25’ past the Gottingen hours, read 6', &c. 
For 5’ past the Observatory hours, read 25’, &c. . 
XV. Jane 25th....... Lee eesasececeseneescncee soeeeeceensseees for 570. read 568.7 
June 26th... eccceeescesacesececseccetecescceseesfOF 575.7 read 567.3 
Cancel curve for January. ' 
XVI. November 19th... eevetccvscecasececacsesssecessfOF 563.9 read 559.7 
November 20th... .vvermerenseneneeeneeeefO 563.9 read 561.4 
XVII. February 13:h.. seveceevescrecssccsessesccsess- AOPF 490.4 read 497.4 
February 15th... eeees Seseceee ce fOF 497.1 read 502.3 
To reduce these curves to the "general series subtract 529. 
AVITI. Jaly 22d... bessqeccececcevececuccece -coscccseesoeeesfOF 204.9 read 199.7 
XIX. February Ist... ves ceccuceeccncceceaccessseeeseeseesfOF 942.4 read 1058.4 
February CY eee ne vectecccecscseccceseesseeeees sfOF 921.6 read 1037.6 
February 3d...........ccccccecceccecsersncessscesneeees sfOF 912.4 read 1028.4 
February 4th...........cccccccsscccccsceccesesccenes eee fOF 913.7 read 1029.7 
February 5th........cccc.cccsssccscccsccecccevccccees eeefOF 919.7 read 1035.7 
February 6th............cccececscecerse scence sceecescoefOF 911.7 read 1024.5 
, February tees sssseesaressstsonesseressererseseeeet end OF 1041.2 read 1072.8 
February 22d.... for 1053.9 read 1035.5 
To reduce these curves to the general series, “ gubtract from January 691.2, from 
February 807.2, and from the others 900. 
XXI. November, 10h. v0 m.. weeees cecceccoeee fOF 559.4 read 558.2 
November, 12 h. 00 m.. sseeneereseee ee fF 557.7 read 555.8 
XXII. February, at 11 h. 574m m.. se neccencecscccccsces fOF 486.3 read 489.0 
February, at 21h. 574 m...........0.cccensceeees es. fOF 455.9 read 462.0 
December, at 23 bh. 574 me... ....cccceeneeceeceeeees for 171.4 read 167.4 
To reduce the curves previous to July, on this plate, to the general series, sub- 
tract 559. 
Hour® at Gottingen.............ccscessseooees ...for6h.24m. read 6h. 00m. 
Hours at Gottingen..............pcecsceeeeees ..for4h.24m. read 4h. 00m. 
XXII. February, at 22h. 023 mn. sone seceees for 1023.5 read 1017.2 
February, at 0h. 024 m sveeenaseeenesese FOF 1035. read 1021.2 
February,at 2h. hm... sesesesesecseceesseeee fOr 1040.2 read 1026.9 
February, at 4h. 023 m.. wees ces .for 1029.8 read 1017.9 


To reduce the curves of the. first six ‘months to the general series, subtract from, 
January 691.2, from February 193. 8, and from the four other curves 900, 


Iv 


_MAGNETIC OBSERVATORY, | 


GIRARD OOLLEGE, PHILADELPHIA. 


ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


. FROM JUNE TO DECEMBER, 1840. 
- ° 


GENERAL NOTES. 


The times of observation are arrafiged according to civil reckoning at Philadelphie, the hours 
being written from 0 to 24, for convenience. The corresponding Gottingen time is written above 
the observatory time. 

The declination magnetometers ere of Gauses’s pattern, and made by Meyerstein, of Gittingen. 
The unit of the scale of the subsidiary instrument is 20.7, and of the observatory instrument 27’’.3. 
The results with the subsidiary: issttument are. redured td equivaleht readings of the observatory 
declinometer. Increase of reading corresponds to decrease of declihation. 

The vertical force instrament is Lloyd’s pattern, and made by Robinson, of London. The change 
of force represented by each division of the micrometer screw is .000,016.5; this supposes the 
instrument to be in the observatety| ‘Hat derves approxizhately for. its position in the college building. 
The correction for temperature is 3.12 divisions for 1° Fahrenheit. Increase of reading while in 
the college building corresponds to decrease of force; when in the observatory, to increase of force. 

‘The horizontal force magnetometet 6 ode df Gause’s large :bifilar instruments.:i The change of 
force for each division of the scale is .000,040 of the whole horizontal force. .This supposes all the 
instraments in their place in thé observatory, but is: neatly cerrect under all the circumstances of 
observation. {crease of reading corresponds to decrease of force. The correction for temperature 
at the beginning of the year was 3.2 divisions for 0 Fahrenheit; at the beginning of 1841, 2.9 
divisions; and the corrections are applied accordingly. The thermometers of both the force inatru- 
ments sre divided to half degrees, and read to tenths. . 

The three magnetometers were arranged according to the method of Professor Lloyd, #0 as to 
produce an equilibrium in the action upon the declindmeter. 

The triple observations are uncorrected for temperature. When changes are made in the instru- 
ments, they are noted. The words as before indicate that no change has been made since the pre- 


ceding month. 
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MAGNETIC OBSERVATORY . 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


TERM DAY MAGNETIC OBSERVATIONS, 


FROM JUNE TO DECEMBER, 1840. 


GENERAL NOTES. 
——_,—_—____ 


The instruments are those previously described in the nofes 'prefixed to ordinary observations. 
Observations upon term days were commenced in 1839 with the declinometer only. On the term 
day of May, 1840, all the instruments were mounted, but the vertical force was not permanently 


. adjusted. A remarkable aurora occurred, and, simultaneously, a great magnetic disturbance. [ 


have therefore inserted therecord of the: dbservgtions, though, in reference to the vertical force, the 
value of the differences on the scale was not ascertained. 
The observations of the force instruments are uncorrected for temperature. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


ORDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JUNE TO DECEMBER, 1840. 


10 


GENERAL NOTES. 


The time in which the observations are recorded is according to the civil reckoning—the hours 


being, for convenience, carried forward to twenty-four. The meteorological observations are taken 


just after the regular magnetic observations, which brings them to nearly twenty-five minutes after 
the even hours of observatory time, or about six minutes after the even hours of Gottingen time. 
The barometer is a cistern barometer, by Fortin, No. 8. The tube is about a quarter of an inch 
in diameter ; the scale of brass divided according to the metre and its subdivisrons. It was found 
to stand, 0.487 millimetre higher than the standard barometer at the Paris observatory. The 
cistern is — feet above mean tide at the Schuylkill water works. The corrections used for capillarity 
and temperature are from the report of the Committee of Physics of the Royal Society of London. 

The thermometers for the temperature of the air and for the evaporating point are by Greiner, 
of Berlin, forming Auguste’s psychrometer. They are divided on porcelain to half degrees. The 
scales are encloged in exterior glass tubes. The bulbs are about four feet above the ground. The 
instruments are enclosed on the sides by wooden screens, with inclined slats, painted white. An 
exterior screen further serves to keep off direct and reflected heat. 

The force of vapor is calculated from Professor Apjohn’s tables, and the table of the force of 
vapor in the report of the Committee of Physics. 

The dew point is observed by Daniel’s hygrometer, made by Greiner, of Berlin, and having a 
gilded band about the bulb, to receive the deposite of moisture. 

Saussure’s hygrometer, by Fortin, is for comparison. The scale, when first put up, marked less 
than 90° in air containing the maximum of vapor at about 70° Fahrenheit. 

The direction and force of wind and the quantity of rain are taken from a self-registering wiad 
and rain gauge, by Osler, of Birmingham, made by the inventor. The force of the wind is reck- 
oned in pounds to the square foot. ‘The omissions in these columns are from the uncertain action 
of the instrument when first put up. The extent of aky covered is given in eighths, by estimation. 
Howard’s nomenclature of clouds is used. The direction from which the clouds named are moving 
is stated. 

The following abbreviations are used: Cl. for clear; Cly. for cloudy; Ci. for cirrus; Cu. for cu- 
mulus; Ci-cu. for cirro-cumulus; S. for stratus; Ci-s. for cirro-stratus; Ci-cu. for cirro-cumulus; 
Cu-s. for cumulo-stratus; N. for nimbus; Fl. for flying or rapidly moving clouds; Hor. for hori- 
zon; Exc. for except. The points of the compass are marked by the usual abbreviations. 
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Cineo. 






, Exe. light Ci-s. in SE. and SW. 


Cu. Gica. 
8 | Cu. Ci-cu. NNE. 
1 | Cu. around Hor. 


, Exc. a long Ci. Cu. 8. 


Ge. slong Her. 5. and E. 


Wael; 


FE site itr 


7a amass dng | Conrmenoonoovan.- 


Ci. Cu. Cis. 


Generally clear, Ci. in W. 





Cloods, &c. 
» Ci-e. 
from 
occasion 











wing. | 


pnemny Arrone. 

















4th, at 20 hours, auroral light in NNW, about 10° above horisoa. 
4th, at 38 hours, very faint aurora still visible in NW. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 





METEOROLOGICAL OBBERVATIONS 
ON THE | 


MAGNETIC AND METEOROLOGICAL TERM DAYS, 


FROM JUNE TO DECEMBER," 1840. 


22 


GENERAL NOTES. 


The instruments are the same, and the observations and corrections are made as already stated in 


the general notes to the ordinary meteorological observations. 
On the magnetic term days, the meteorological observations were taken at the Gottingen hours, 


nearly, so as to fall in their places conveniently, in reference to the term day magnetic observations. 
On the meteorological term days, the observations were made at the observatory hours. 
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GENERAL NOTES FOR THE HALF YEAR ENDING JUNE, 184!. 


Se amemenaaaanaemes’ 


In January of this year a reflecting vertical force magnetometer was introduced, in place of the Lloyd 
balance magnetometer. This required a new arrangement of the instruments. The horizontal force 
magnetometer was left in its place, and the position of the declination and vertical force instruments 
altered to suit the relative intensities of the three magnetic bars, which were determined anew, the 
three instruments being placed as before by Professor Lloyd’s problem. The declinometer readings 
came upon a different part of the scale; but it was ascertained, by careful experiments, thet the in- 
strument was in equilibrium. | 

The instruments, then, during this year were, the Gauss declinometer by Meyerstein, a reflect- 
ing vertical force magnetometer devised by me, and made by Saxton, a Gauss horizontal force 
‘magnetometer. 

Thermometers by Francis, of Philadelphia, with verniers reading to tenths of a degree, were 
placed in the boxes of the horizontal and vertical foree instruments. 

The unit of the scale of the declinometer was 27.3. The unit of scale of the vertical force 
magnetometer was .000,083, and of the horizontal force instrument .000, 140, in parts of the total 
vertical and horizontal force, respectively. 

The correction for temperature’for the horizontal force instrument at the beginning of this year 
was 8.0, and at the end, 2.7 divisions of the scale for one degree of Fahrenheit. The correction 
for the vertical force was 18.5 divisions of its scale for one degree. 

The ber of the vertical force instrument lost its magnetism rapidly when first put up, and on the 
24th of May the balance of the instrument, but not the sensibility, was altered. The approximate 
correction to reduce the bar to the old position is 4-520 divisions. 

The time is reckoned as before; each observation entered is the mean of three readings of the 
scale. , 

The observations during the first part of the month of January are omitted, on account of the 
changes of position and kind of instruments noted above. 

On the 2d of June the wires of the horizontal force magnetometer were struck accidentally, 
so as to disarrange the iffstrument; and as the readings were near the end of a subsidiary scale, 
which had been attached to the original one, it was thought best to rearrange the instrument, so as 
to bring it nearly to the middle division of the scale (500) when the other instruments were not 
in the observatory. The approximate correction to reduce the position of June Ist to that from 
June Ist to June 5th, is —213, and from that position to the new, —687. The whole difference 
of reading between the old and new positions is 900 divisions of the scale, nearly. The unit of 
the scale was found to correspond to .000,038 of the whole force, so that .000,040 hes been as- 
sumed for the whole year, the determination in May, 1840, having been .000,042. 
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MAGNETIC OBSERVA'TORY 


AT TEE 


GIRARD COLLEGE, PHILADELPHIA. 


ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JULY TO DECEMBER, 1841. 


GENERAL NOTE. 


The instruments during this half year were as in Jtine, 1841. The bar of the vertical force 
magnetometer became more steady in its magnetism. 
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MAGNETIC OBSERVATORY 


- GIRARD COLLEGE, PHILADELPHIL. 


TERM DAY MAGNETIC OBSERVATIONS, 


FROM JANUARY TO JUNE, 184i. 


GENERAL NOTE. 


The condition of the instruments. has been deseribed in the general notes to the ordinary obser- 
vations. 
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. MAGNETIC OBSERVATORY 


GIBARD COLLEGE, PHILADELPHIA. 


ORDINARY METEOROLOGICAL OBSERVATIONS, 
FROM JANUARY TO. JUNE, 1841. 


GENERAL NOTES. 


- 


The instruments and their position, the times of observation, ahd the mode of observing, record- 
ing and correcting the results, are generally the same as have already been stated in. the notes pre~ 
ceding the observations of June, 1840. 

In the column for the observed dew point, D. is thet temperature of Sepowition, | antl A. that of the 
thermometer attached to the column of the hygromreter. 

The register of light rains is imperfect, and that of snows defective. | 

The changes in the form of recording the observations in the month of ‘June are sufficiently 
explained by the titles at the head of the several coluoms. The direction of the wind is -ragisterect 
in degrees, reckching from the south as zero, round through the west. The directions of the 
motion of the three strata of clouds are noted in the same manner. No. 1} is intended to refer to ths 
lowest stratum, and No. 3 to the highest. | 

The indications of two different thermonrters are registered in the column headed ‘‘ radiation.” 
One was covered with a flock of cotton, and exposed to the sky at night ; the other had a bulb of 
black glass, and was exposed. to’ the sun. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PRILADELPHIA. 


ORDINARY METEOROLOGICAL OBSERVATIONS, 


FROM JULY TO DECEMBER, 1841. 
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‘GENERAL NOTES. 


On May 11th, a new spring was put in the anemometer, for regulating the force of wind, which 
decreased the scale of motion of the pencil. 

The instruments, times of recording, and matters relating to the observations generally, are 
otherwise as before explained in the general notes. 

The height of the cistern of the barometer above mean tide at the Schuylkill water works, is 
112.3 feet. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 


ORDINARY MAGNETIC. AND TRIPLE OBSERVATIONS, 


FROM JANUARY TO JUNE, 1842. 





ee 





GENERAL NOTES. 


The instruments were as during the previous six months. 

The correction for temperature of the vertical force instryment is 13.5 divisions for one degree of 
Fahrenheit, and of the horizontal force magnetometer from 2.7 to 2.6 divisions far one degree. 

In November, 1841, a stove was placed in the observing room, to keep the temperature more 
nearly constant during -the winter. The stove was of soapstone, the grate for burning anthracite; 

, the pipe and other accessories were of copper. The pipe passed to the south of the declinometer, 

and was hung by copper wire to the ceiling of the observatory, about six feet above the case of the 
declinometer. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 


ORDINARY MAGNETIC AND TRIPLE OBSERVATIONS, 


FROM JULY TO DECEMBER, 1843. 


GENERAL NOTES. 


The instruments during this half year-were as in June, 1842. 
The correction for temperature of the vertical force remains the same; that of the horizontal 
force magnetometer is from 2.6 to 2.5 divisions for one degree Fahrenheit. 
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MAGNETIC OBSERVATORY, 


AT THE , 


GIRARD COLLEGE, PHILADELPHIA, 


EXTRAORDINARY MAGNETIC OBSERVATIONS. 
MAXIMA AND MINIMA, 


FROM JANUARY TOJUNE, 1842. 





GENERAL NOTE. 





' The observations of the preceding eighteen months having shown distinct periods of maximam 
and minimum in the declination, vertical and horizontal forces, respectively, an attempt was made 
to ascertain the times of maximum and minimum more closely, by observations at short intervals, 
at periods of the day including the above phenomena. The observations thus made are recorded in 


the following pages, under the titles of Maxima and Minima, whether they separately indicate or 
not the periods sought. 
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MAGNETIC OBSERVATORY, 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


EXTRAORDINARY MAGNETIC OBSERVATIONS. 
MAXIMA AND MINIMA, 


FROM JULY TO DECEMBER, 1842. 





GENERAL NOTE. 


The observations are the eame as in January, 1842. 
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MAGNETIC OBSERVATORY 


AT THE 


GIRARD COLLEGE, PHILADELPHIA. 


EXTRAORDINARY MAGNETIC OBSERVATIONS, 


IN THE YEAR 1842. 


GENERAL NOTE. 


The force at the observatory was not sufficient to make ubservations regularly on the occasion of 
unusual readings of the magnetometers. The following observations were, however, made on 
eome of the occasions duting the year. 
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MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILAARLPIAA. 


OBSERVATIONS OF THE TIME OF VIBRATION OF THE 
MAGNETOMETER BARS. — oe 


GENERAL NOTES. 


It was intended that observations of the time of vibration of each of the magnetometer bars should 
be made once a month, and directions were given to that efiect in the autumn of 1841. The few 
series of observations actually taken are recorded in the following table. 

The copper dampers were removed from the magnetometer during the observations, and the trouble 
and danger of disturbing the adjustments of the magnetometer, while handling the case of the in- 
strument, may serve to explain the discontinuance of the observations. 
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TIME OF VIBRATION OF THE MAGNETOMETER BARS. 








DECLINOMETER. VERTICAL FORCE MAG- 
NETOMUTHEB. 


HORIZONTAL FORCE M AG- 
HETOMETER. 











a) ei,/a]42ialadl dal. 
Date. : E a £ & Z r £ 2 
- F S- o 2 a Py 
3s | & | 3 | § H s| 8 | 3 
Ela lea al elal ade 
2,6 [ee |e fe je} e |e 
184i. min. min. ° 
November 1...... ; . .30 | 66.9 
December }....... 37.0 
1842. 
January 6........| 134 | 23.88! 68.7; 82 | 29.88 | 58.7] .. | ..... ‘ 
February 3...... . . re eae . 71. 
February 10......| .... | ..... |] ---- ' Loz | 98.06] 55.9] .. | oo... , 
February 24......{ .... | ..... | .... | 106 | 28.59 | 66.6) .. | ..... 
March 8........ 73 .% 
March 10........] .... | «2... | .--- | EL4 | 28.20) 72.9} «2 |... 
March 17........) .... | «eces | se. | YOO | 28.20) 66. | .. | «..... 
March 31........[ 222. | cece | cee fee | cece fo week Powe | cee ¢ 
April 7......... . 65 | 71. 
April 14.........) .... | ...e. 69.6) .. | .... : 
April 28.........) 2... f ...-. | ---e | 100 | 28.16 | 6@. | .. |... 
May 5..........] .... | ..4-- | «--- | 102 | 27.98 | 68. | .. | ..... ‘ 
May 12..........) 2205 fee eee 
May 19.........-] 2.06 J oceeee | ose. | 100} 27.71 | 73. | .. fee... 
June 2..........] .--- | o---- | eee. | 100] 28.04) 70. | .. |... 
June 9......... eens 





MAGNETIC OBSERVATORY, 


GIRARD COLLEGE, PHILADELPHIA. 


OBSERVATIONS OF MAGNETIC DIP, 


FROM JANUARY TO DECEMBER, 1843. 


GENERAL NOTE. 


-_—_— e 
Observations of the magnetic dip were made once each week, with a dip arcle of six inches 
diameter, by Robinson, of London, made in 1836. The needles used were Nos. | and 2, the 
poles of which were reversed in each set of observations. The ends of the needles are marked A 
and B. The place of observation was on a marble pier, about twenty feet from the northeast angle 
of the observatory. The time is observatory mean time. 
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Jawvanr 4.] MAGNETIC DIP. [1842. 











B | West West | 7t 50} 71 42| ‘vi 46 | 36-5 | Time, 104. A. M.; needle No. 1. 
‘92 04 | 72023] 7203] .... ' 
! 7145 | 748] 7l44{.... 
| Eest [\ 71 32 | 7136] 71 34] ..., 
7116] 7112/ 7111] .... | 'Paken ona 
e 71:15) 7120) 7117 { -... | Wind north, wether high: 
East | West | 72 84 72 3% | 72.33) .... | Clear. 
! 72-40 | 7238 | 72 39|.... 
| 7235 | 7% 34| 72 34 
| Hast | 71 50 |. 7166] 71 63] .... 
| 71 50! 71 58) 71541! .... | Needle No. t, with A end south, 
' 7160) 7158 | 71°54 | .... | gives 71° 56’.2. | 
A | East 7h 1@| 7126 | 71 92] .... 
7i18| 7LMwb Tar} al. 
| at 7120} 7126 | 7123) .... 5. . 
73°00 | 7300] 73 00] ....:| 
nd 7308 | 73 10| 7309|.... | 
72 55 | 7282] 72 53, | 
West East , 7108) 7114] 7) 11] .... ; 
/ WE 207 71 18} 711d] ....:{ Needle No. 1 gives— 
| 71 08:-| 71 15] 71 11! .... | With Aend north ...... 71° 56.4 
Weat' 7206} 7210] 7208! .... | With Aend south...... 71 85.2 
° 7210} 7212] WL] a. fe. | ——— 
1 92 10) 72 15:| 72 12 {'.... | Dip:by 24 observations... 71 55.8 
| ; . ; 
Jasvany 11.) a, : — [184e. 





7125 | 7l.28) 71 26 
_ {| 720] 71 35] 71 22 

Bast 7145) FL 50} 7147] ...: 

71 58 | 72021 7200) .... | Taken on tripod, 8 feet west of the 
71 59! .:.> | former place. . 
72% 00 
71 69 
71 58 
72 29 
72 29 Needle No. I, with A end north, 
72 36} .../ | gives 71° 58.6. 


7158 | 72 00 

East | West | 71.55 | 72 05 
Vi 54 | 72°05 

71 58 | 71 58 

East | 72 20| 72 38 

7% 304. 72 24 

| | 72 82) 72 36 


Snowing. 


ee 
. 
a ry * . rf 
. . ry 
» s . 
. . . 


— 


+ 
eee - - —- ee ee eee we ek 













i ee eee -—=- - 7 - eee eee 


72:15 | "72 16 
72 05 | 72 06 
72 10| 7216 
72 38 | 72 38 
7210| 7212 
7215 | 72 16 
71 02 | 71 06 
7128} 71 32 
71 30! 71.36 
71 35 | 71 40 
71 35 | 71 40 
7142) 71 48 


B | East | East 72 15 

72 05 

72 12 

72 38 

Wilby o.... 

7215] .... 

7103 | .... : 
71 30 | ....} Needle No. 1 gives— 

71 83 | .... | With A end north...... 71° 58’.6 
71 a7 ..--, | With A end south ...... 71 68.6 
7137) .... een 


¥t 45 | .... | Dip by 24 observations... 71 66.1 


West 
West | East 


A | West |.West | 71 40 | 71 = 71 43] 38. Time,, toh. A. M.; needle No. ! 
W est 
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Jawvanyr 18.] MAGNETIC DIP. [ls43. 
2g ¢ ‘% Ss Ss «i 
o | t . So a { 
ais as Be i FS 1 ERY RY Rermari 
SB SE 3 ees E | 
3 '$ €é i s& 3 c 
ge 8 | § a! 
opin = ~ 1.8 ' By 
j I 
o ’ o 
B West i Wee 7145; 7148! 71 46! 39. | sTime, 10h. A. M.,aeedle Ne. 1. 
| ‘ 7140: 71 42 mail... | 
71:36 ' 7136 7135) ....; 
' East | 71 42. 71 42 5 71 42 |... ‘Taken in the sume place as om Jaze- 
| 1 7136, 71:96) 71 36; .... {ary 4th. 
| , Th 40, 7142) 7141] .... | Clear and calm. . 
| Best ‘West 7210| 7215: 7212, ...., 
7154. 7200; 7157,.... 
72 03 | 7205) 7203; .. 
East 7206 | 7204! 7205,.... 
. 7220} 7220| 73 20: Needle No. 1, with A end south, 
72 26 | 72 20 | 72 20, .. - | gives 71° 55. 
: i | 


‘ 
| 

| 
wy 
ae | 





.... | Needle No. | givee— 
...- | With A end north ...... 72° 00'.9 
. With A end south ...... 7t 55 













Mee Dip by 24 observations... 71 58 


[isds. 


31. 1 Time, 10h. A. M.; needle Na 1. 


eseva | 
— | Taken as on the 18th. 

ace | Clears brisk wind from north. 
vere 


+ 
( 

oa 

‘ 


' Needle No. 1, with A end north, 
{ gives 71° §8°.3. 





7144) 7148] 71.46] .... | Needle No. 1 gives— 
7140] 7144] 7142] .... | With A end north ...... 71° 66.3 
..-. | With A end south ...... 72 04.4 
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Pesavazy 1.] | MAGNETIC DIP. [1sas. 





Remarks. 











ne aes see 
Time, 104. A. M.; needle No. 1. 


Taken in the same place as, on Janu- 
ary 25th, on a merble pier. 


Clear; wind west, moderate. 


Needle No. 1, with A end south, 
gives 71° 67/.1 


71.47 |... ro, 
71 41 | .... | Needle No. 1 givee— 
71 38 | .... | With A endnorth...... 72° 01/.9 


With A end south ...... 


838. | Time, 104. A. M.; needle No. 1. 






_.4. | Partially. overcast. 
...« | Wind west-southwest, moderate . 


""! | Needle No..1, with A end north, 
... | gives 72° 08’.6. : 





, .... | Needle No. 1 gives— 
7108 | 71 07} .... | With A endnorth...... 72° 08'.6 
72 08 | 72 07 | .... | With A endsouth...... 71 65.1 
72 04| 7208].... . 
72 08 | 72 Q6} .... | Dip by 24 observations... 71 59.3 
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Fesrvuanr 15.) 






{1e42. 





Cloudy; wind west, rather high. 










Needle No. 1, with A end soeth, 
gives 71° 53’.2. 





A | East | East | 72 22 | 7220 /| 72 21 
7218 | 7218] 72 18 
72 22 | 7222), 73 22 
West} 7215 | 7215 | 72 35 
7214| 7212{ 7218 
72:13 | 7213} 72 33 
West | Bast | 71 38 | 7140: 71 39) .... 
| | 7140} 71 42} 7140} .... } Needle No. 1 gives— 
| 7148] 7148; 71 48 | .... | With A end north...... 7° 69’ 
West: 7138 | 71 38| 71 38 | .... | With Aend eouth...... 71 53.2 
7130] 71 30} 7% 30/.... —_—— 
| | 7.38] 9138; 71 38 | Dip by 24 observations... 71 55.6 
| . 
Fssrvanr 22.) [ieas. 





33. 1 Time, 10k. A. M.; needle No. 1. 







Clear and calm. 


Needle Ne. 1, with A end north, 
gives 72° 02’. 





Needle No. 1 givea— 
With A end north..... , 72° OF 
With A end couth...... 





Mazcea 1.] 


End of needle 












te 
B 


West | East 71 28 


West 


MAGNETIC DIP: 


72 22 
72 38 
72 45 
72 2 
72 36 
72 30 
71 40 
71 25 
71 24 
7% 02 
72 00 
72 10 


72 60 
7i 68 
72 00 


71 30 
71 24 


-71 20 


CO OO 


829 


71 38 
71 3k 
71 29 


‘71 33 


71 40 
7L 40. 
71 47 
71 38 
72 21 
72 30 
72 27 


72% 2} 


“72 38 


72 44 
72 23 
72 25 
72 30 
71 40 
71 24 
71 23 
72% OL 
71 59 
72 09 


71 59 
71 67° 
71 59 


71 28 
71 2% 
71:18. 


71 $914 


4 


Therm., F 


¢ 
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[1943. 


7.5 | Time, 10h. A.-M; needle No. 1. 


.. Cloudy; wind southeast, light. 


11] [Needle No. 1, with A end south, 


gives 71°:49/.5. 


s 


Needle No. 1 gives— . 
With A end north ...... 72° 087.1 
With A end south...... 71 49.6 


Dip by 24 observations... 71 58.8 





37.5 | Time 10h. A. M.; needle No. 1. 


Clear; wind northwest, light. 


Needle No. 1, with A end north, 
gives 72° 04’.6. 


Needle No. 1 gives— 
With A end north ...... 72° 04/6. 
With A endeouth...... 71 51 


Dip by 24 observations... 71 67.8 






830 


MAGNETIC DIP. {1e4s. 


x re“ 
ig 
ee 


a 
needle. 


Face of instru- 
ment. 
South end of 


— 
| 


End of needle. 
pointed no 











Time, 104. A. M.; needle Mo. 1- 


Needle No. 1, with A end south, 
gives 71° §2’.7. 








71 52 _... | Needle No. t gives— 
71 50 50 | .... | With A endnorth ...... 72° 07'.5 
71 58 71 67 | .... | With A endesouth...... 71 523.7 


Weat | 71 56 


71 56 oe Dip by 24 observations... 72 00.1 


w 
: 
ae _sareaceuesee | OO 
aeESé: 





Manca 22.] . [1848 









East 72 28 
Needle No. 1, with A end north, 
gives 72° 08'.2. 


A Wen | West 72 00 | -72 02 72 Ol | 38. Time, 1@4. A. M.; needle Ne. 1. 
. 7200 | 720%] 7201] .... 
72 00 72 02 72 Ol! . 
Bast 71 38 71 40 71 39 .. | 
71 34] 71 36| 71 38 . | Mizsling rain. 
7148! 7148 | #71 48/. Wind northwest. 

East | West 72 18 72 20 72 191. 
72 28 72 28 72 28). 
72% 24 12 24 72 24) ~=«. 


Weet | East 71 08 | 71 12 







7112} 7116] 71 14| .... | Needle No. 1 gives— 
7120| 7122 | 7121| ...- | With Agndnorth ...... 72° 08.2 
West | 7204] 72 10 


72 07 | .... | WithAendasouth ...... 71 5.7 





Dip by 24 observations... 78 02 


































West 
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Marcu 39. ] MAGNETIC DIP. (1642. 
Saiz 2 ‘S ‘s rs 
Unda a) ag | de | 28 | € 
Seis | Be 4 at = : Remarks. 
wag’ ide | $8 fF; ef | & 
ae Sig > A 8 3 = 


Time, 10h. A. M.; needie.No. 1. 
(lear and calm. 


Needle No. |, with A end south, 
gives 71° 54’.9. 


Needle No. ! gives— 
.:. | With A endnorth...... 72° 02'.6 
. | With A end south ...... 71 54.9 


Dip by 24 observations... 71 58 .3 


- 4 
} 


(1843. 








71 56 | .... | Time,. 10h. A. M.; needle No. 1. 
11 58 | .... | Mizzling rain. . 


71 40 a Needle No: 1, with A end north, 
7140] .... | gives 71° 467.4. 





...- | Needle No. ! givee— 
71 14| 71 14) .... | With A endnorth...... 71° 46'.4 


71 14 
72 08 7212) 7210; .... | With A end south...... 71 55.6 
72 00 72 00 72 00 | .... ee 


7150; 71 50] .... | Dip by 24 observations... 71 50.9 
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Apart 13.) MAGNETIC DIP. [1843. 



































eal F 3 3 4 | 
b= ; ] 
3 =} -1Be ; S ¢ 5% Fs 
ge)e2/3s) ES Sx SE : Rema 
SE SE) EE| st | ah | ee | E ke 
E-£i 8 FI 55 3 . 8 . 3 
8) = Z = & 
° é ° / °o é © 
B| West | West | 71 52 |. 71 501 71 6t | 60. {| Time, 104. 30m.; needle No. 1. 
7208 | 7206 | 72 07].... 
72 04 | 72 00/ 72.08 | 
East | 71 28 | 71 22/ 71 26 we 
71:28 | 7122) 71 25 | 
7116 | 7112; 73 14] .... | Needle makes 10 oscillations in 30 
East | West | 7236 | 72 36 | 12 36 | seconds of time. . 
72 20| 7220] 72% 20 | 
. 72 20 | 7220} 72 20 
East | 72 00/ 72 00|/ 72 00].... , 
72 06} 7206) 72 06/ .... | Needle No. 1, with A end south, 
71 68] 71 568] 73 568| .... | gives 71° 57’. 
I ee 
A| East | East |. 72 30| 72 30| 72 30. 95.° | 
| 72 20| 72-20] 7220) ..... 
| 7225 |. 7227 | 7226! ..., | aa) 
West | 72 02 | 72 02 | 72 02 | .... | Needle makes 21 oscillations im 60 
| 72 16 | 72 16)° 72 MY .... seconds of time. 
| | 7315] 7215] 72151... 
; West | East | 7204) 72 02| 7263) .... | 
| | 73 04} 72 02 | -72 03) ....-| .Needle No. 1 gives— 
71:56] 7154! 71 55 | ....-| With A end north...... 72° 06/.2 
| West i- 71 46 | 7144) 71 45.) .... With A end south wees 71 67 
7162} 7150) 71 61] .... | —_—~—— 
| | 7160) 71 48| 71 9 bees | Dip by 24 observations, .. 72 01.6 
Aranit 19.] . [1842. 
50 48 | 71 49 
44 40| 7142].... 
7168 | 7154) 71 56] .... 
East | 72 04| 7204/| 7204].... 
. 71 562] 71 52 | 71 62 Needle mekes 22 osciflations in 61 
| 72 00] 7200; #7200).... seconds of time. , 
East | West | 72 10 | 72 10| 72 19| ....:| Third day of an easterly storm. 
72 12] 7212] 72 12]|.... 
7214] 7212] 7213] ..... 
East | 7230] 72 30)| 72 30 
72 36) 72 36) 72 36; .... | Needle No. 1, with A end north, 
72 38 | 7238 | 72 38 | 43.21 gives 72° 08.5. 








@ 


Needle makes 22 osciliations in 63 
seconds of time. 


Needle No. 1 gives— 
With A end north ....,. 72° 08'.5 
With A end south...... 71 68.8 


Dip by 24 observations... 72 01.9 





* Thermometer in the sun. 





“=n —— 2 


¢ 
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Aprit 26.] MAGNETIC DIP. [1842. 
® » 1 .- 
ae16 [3.5] 2 ‘S 2.124 
2B] Ba a | Bs Es & | me 
om fon CS a 
‘sz| s8 38 °% ~ 2 333 ; Remarks. 
eelg"|ao] 28 | 2% | gz | & 
Ae fee] Z B Dy B 
Oo 7 o,f ° . 
B | West! West} 71 36 | 71°34 76.6 | Time, 9h. 35m.; needle No. 1. 
71 32 71 30 eee 
71 60 7l 46 
East 71 54 71 50 
71 58 | 71 52 wees . ® 
71 54 | 71 50 76.5 | Needle makes 21 oscillations in 60 
East | West! 71 48/ 71 48 seconds of time. 
71 40 71 40 
. . 71 44 71 44 
East 72 12 72 12 
72 20 | 72 18 Ntedle No. 1, with A end south, 
7214! 7212 gives.71° 52/.4. ° 
A | East | East 72 28 72 28 7% 28 | 76.5 | Time, 10h. 20m. e 
72 42 72 42 7242] .... 
72 30 72 32 |-72 3il 
West | 72 22 | 72 22 | 72 22 Needle makes 22 oscillations in 61.5 
72 18 72 18 72 18 seconds of time. 
72 10 72 10 72 10 
West | East | 7210] 72130]! 72 10 
72 00} 72 00| 72 06 eee Necdle No. 1 gives— 
72 00 | 72001! 72 00 . | With A end north...... 72° 10.6 
West; 71 45 | 71 45 |* 71 45 With A end south...... 71 62.4 
71 50 71 50 71 50] .... . ———— 
71 50 | 71 50 | 71 50 | 76.5 | Dip hy 24 observations... 72 01.4 
Mar 38.] (1842. 
A |} West; West; 71 46| 7143 / 71 44 | 47. |-Time, 10h. 3m.; needle No. 1. 
71 30 71 26 71 2 / .... 
71 68 71 36 71 (57 e 
. East |} 72 10 72 08 72 09 
72 10 72 06 72 08 Needle makes 21 oscillations in 60 
71 68 | 71 52 71 55 seconds of time. 
East | West); 72 20 | 72 20 | 72 20 Raining; wind west-northwest. 
72 30 | 72 30/ 72 30|..../ , 
7210| 72 10|.7210]'.... 
Bast 72:40 72 40 72 40 r 
72 40 | 72 40| 72 40 Needle No. 1, with A end north, 
72 36 72 36 72 36 gives 72° 11/.4, 
B | East | East 72 08 | 7208); 72 08 Time, 104. 35m. 
72 02 72 O02 72 02 
° 72 16 72 16 72 16 
West| 71 58 | 71 58| 71 58 Needle makes 21 oscillations in 61 
72 08 72 08 | 72 08 seconds of time. 
72 08 72 08 | @72 08 
Weat | East 71 56 71 64 71 55 
71 46; 7144); 71 45 Needle No. | gives— 
71 22 71 20 71 21 With A end north...... 72° 117.4 
West} 7148] 71 48/| 71.4 With A end south...... 71 66.1 
71 62 71 52 71 621 .... 
71 62) 7162] 71 58 | 47. | Dipby 24obeervations... 72 03.7 


a a 


105 


\ 
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Mar 17.] MAGNETIC DIP. [1842 
2! 3 2 ! ‘s S 3 
te &| ¥ BS | ~ a} Za = 
2 &| & 3 s| Eo & Cee bo - 
wl ad | o 8 = 7c Osa Remarks. 
° = | Se | aR | rs) = & a's 8 
ee; 38 |33| 5° | BF | SF | z 
Bale |= | 2 B = E 
| ‘ o 7 o 4 ° 
B | West | West | 72 06 | 72 04, 72 05 | 72.5 | Time, 94. 10m.; needle No. 1. 
7200 | 71 58| 71 59].... 
| 72 06 | 72 04 72 05 
East 7148; 71 44 71 46) .... 
‘ | 71 60| 71 46| 71481] .... | Needle makes 20 oscillations in 60 
| 7148 | 7144] 71 46 )|.... {| seconds of time. 
East | West | 72191! 7210) #72 10! .... | Light haze. 
vl | 72 04) 72 04 72 04 |] .... 
| 7208 | 7208, 7208/.... ° 
East 72 02 | 72 02 72 OZ | ....- 
72 00 | 7200 | 72 00/| .... | Needle No. 1, with A end south, 
° | 72 0Q | 72 00 72 00 | ....°] gives 71° 59.4. 








72 59 | 73.5 | Time, 9h. 48m. 


71 32 |- 71 30 | 71 81 | 75. | Dip by 24 observations... 72 04.4 


'A | East | East 72 58 73 00 | 
72 56 | 72 58: 72 57 . 
73 00 | 73 02| 73 01] ve. 
West | 71 40 71 40 ' 71 40; .... | Needle makes 21 oscillations in 62 
7150! 71 50 | 71 40} .... seconds of time. ’ 
71 45 71 46 71 46 
West | East 72 26 72 24 72 25) .... 
72 32; 72 30) 72 31] .... | Needle No. 1 gives— 
72 32 72 30 72 31 | .... | With A end north...... 72° Q9'.4 
West 71 22 71 20 71 21 | ..«. | With A end south ...... 71 69.4 
' 71 34 71 30 7132] .... ° ——____. 








Mar 17.} . (1842. 








70 40 

® 70 40 
East 72 40 

72 40 

72 42 

East | West | 71 38 
71 18 

71 00 

Bast 73 08 

73 30 

73 32 


70 39 

70 40 

72 40] 1... . . 

72 40 | .... | Needle makes 20 oscillations in 61 
72 42 | .... 4 seconds of time. 

71 38) .... | Hazy. 

71°18 

71 00 

73 08 | .... 

73 30 | .... | Needle No. 2, with A end south, 
73 32 | 76. gives 72° 02’.6, 


e773 08 
73 30 
73 32 


— ——— 





A | East | East 71 52 
71 58 
71 58 
72 02 
72 16 
72 28 
71 40 
71 35 
71 38 
71 46 


71 67 | .... | Needle makes 21 oscillations in go 
71 68! .... seconds of time. 

72 O02 | .... Needle No. 2 gives— 

72 16} .... | With A end north...... 71° 54/.2 
72 28 | @.. | With A end south...... 72 02.6 
71 40 | .... | Dip by 24 observations... 71 68.4 


7135 |... . 
71 38 | .... | 24 observations of needles give— 


714g | ll | No beeen 72° 04!.4 


71 58 

West 72 02 

72 16 

72 28 

Weat | East 71 40 
71 35 

7t 38 

West | 71 48 


B | West |‘West | 71 71 05 | 71 04 | 75.3 LTime, 10h. 30m.; needle No. 2. 


71 52 |} 71 52 | 76.2 | Time, 10A. 57m. 
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Mar 24.] MAGNETIC DIP. . [1842. 
25] 3 2 3S | 3 | g a 
tl & = | Se 3 
Pe Ez|"3| 3s. gs | 28] * 
3S ‘ § 3 @ 3 ; Zz O35 | Remarks. 
o 8 | - 2 | Sev eS i 
eS g as 5 & ga $2 a 
akin | = z | ® = | & | 
A | West | West 7 $6 | 7 34.| 71 35 70. rime, 9h. 40m. ; needle No. 1. 
71 32 ! 71 30 Zi 3l 
71 30 71 28 71 29 
East 72 34 72 32 72 33 
72 28 72 26 72 27 
72 34 72 36 72 35 Needle makes 21 oscillations in 62 
East | West | 71 46/ 7148] 7 47 seconds of time. 
71 42 71 42 71 42 
71 42 71 42 71 42 
East 72 58 72 58 72 58 : . 
73 00 | 7300] 73 00 Needle No. 1, with A end north, 
73 00 73 00 73 00 | 72.2 gives 72° 11.6. 
a oo. i to. ee _ 
B | East | East | 72 04, 72 02/| 7203 72. | Time, 10h. 20m. ; needle No. 1. 
72 18 | 72 18 72 18) .... 
72 12 72 12 72 12 | 73.2 ° 
West | 71 54 71 52 71 53]... Needle makes 19 -oscillations in 60 
72 12 72 12 72 12 . | seconds of time. 
71 60 71 60’| 71 50 
West | East 7l 34 71 32 71 33 
7110) 7108; 71 09 Needle No. 1 gives— 
71 20 | 71 18 | 71°19 With A end north ...... 72° 12.6 
West 72 02 72 00 72 Ol With A end south ...... 71 61.3 
71 56 71 54 71 55] 2... : -—_-__ 
71 52 | 71 50 | 71 51 | 73. | Dip by 24 observations... 72 01 .4 
\ 
Mar 31.] [1s4z. 
B | West | West | 71 44 | 7140] 71 42 | 62. | Time, 94. 38m. ; needle No. 1 
7132 | 7128 | 71 30] .... 
| 71 20 71 16 71 18 
East 71 54 71 50 71 52 ° 
71 44 71 40 71 42 
71 42 71 38 71 40 Needle makes 21 oscillations in 61 
Bast | West | 71 46 | 71 42 71441 ~.... seconds of time. 
71:40 | 7140] 7140! .... 
71 38 7l 38 71 38 
Bast -| 72 24 72 22 72 23 . 
72 18 | 72 18 7218 |. Needle No. 1, with A end south, 
72 20 72 20 72 20 | 63. gives 71° 48.9 
a Spee Sle _ ae 
A |East | East | 72 30 | 72 30] 72 30 | 63. | Time, 104. 24m.; needle No. 1 
72 46 72 46 72 46 
2 44 72 44 72 44 ; 
West | 7204; 7202: 72 03 Needle makes 20 oscillations in 60 
72 08 | 72 06 | 72 07 seconds of time. 
72 04 72 02 72 03 
West | East 72 00 | .72 00 | 72 00 
| 72 08 | 7206 | 72 07 Needle No. 1 gives— 
72 06 | 7204} 72 05 With A end north ...... 72° 06.7 
West} 71 40 71 40 71 40 With A end south ...... 71 48.9 
7136] 71 34| 7135) .... — + 
7142) 7140} 71 41 | 64. | Dip by 24 observations... 71 57.8 
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MAGNETIC DIP. . 


r 


a 
nT - 
pp ee 

Lunad 


(1842. 





ei} 5 ‘Ss ‘S 
rn: gs 3 ~ 3 é 
a =| = - 3 & 5 2 Ss 
SBS 5 3 & es gi ae 
Bel Sg" ae! § 2° | $8 
eB. ee ‘S Z. D = 
o f¢ ( Oo 4 ° 
A | West | West | 71 46] 71 44] 71 45! 58. | Time, 9h. 55m.; needle No. 1. 
71 50 71 wees 
71 42 71 
East 72 10 
72 08 Needle makes 20 oscillations in 60 
72 05 seconds of time. 
East | West | 72 06 
72 16 
72 10 
East 72 50 
72 50 .... | Needle No. 1, with A end north, 
72 44 59. gives 72° 11’.8. 





| gree 


72 08 | 59. | Time, 104. 34m. 


B | East | East 72 10 72 06 











72 18 72 16 72 «17 
72 10 | *72 06 72 08 | .... : 
West | 71 50/ 71 48 71 49 4 .... | Needle makes 20 oscillations in 61 
71 54 71 54 71 54) .... seconds of time. 
72 02 72 02 72 02) .... 
Weat | East 7L 30 7l 26 71 2] .... ° 
71 42/ 71 38 | 7140; .... | Needle No. } givee— 
71 40 71 40 71 40] .... | With A end north...... 72° 11.8 
West | 7148) 7146 71 47 | .... | With A end south...... 71 53.4 
72 00 72 00 72 00 | .... —_——— 
71 50 71 46 71 48 | 60. Dip by 24 observations... 72 02.6 
1 
Junx 14.] _ (842. 
j 71 60] 71 46| 71 48 
71:48 | 7142| 71 45 
East 71 48 71 44 71 46] .... 
\ 71 38 | 71 34) 71 36] .... | Needle makes 20 oscillations in 61.5 


71 38 | 71 34 

East | West |. 72 04 72 02 
72 06 | 72 04 

7148] 71 44 

East 7215 | 72 15 

72 08 | 72 08 

72 12 | 7 12 


71 36] .... seconds of time. 


-.... | Needle No. 1, with A end south, 
72 12 | 67.5 | gives 71° 527.9, : 












cd 
68. | Time, 10k. 8m. 
28 | .... 
72 28 | .... 
72 10 | .... | Needle makes 22 oscillations in 60 
72 16] .... seconds of tinte. 
72 10 










72 28 72 28 
72 10 | 72 10 
72 16; 72 14 
72 10 72 10 
72 00 72 00 
72 10) 72 10 
71 60 | 71 60 
72 00 | 72 00 
72 00 72 00 
71 68 | 71 56 


72 0O | .... 

72 10 | .... | Needle No. 1 gives— 

71 50 | .... | With A end north ..... 72° 99’.1 
72 00 | .... | With A end south...... 71 62.9 
72 OO; . 


B| West | West + 71 38 | 7132 / 71 35 | 66. | Time, 9h. 25m.; needle No. t. 
71 57 | 68.5 Dip by 24 observations... 72 01 
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2| ¢ @ s a rs 
$8 wk ; igs | 2g]e 
om OO — ton " 
3 6 § = ak 6.8 : Remarks. . 
2-8| § al ie a § § 
fl B) fe = @ = be 
Ww j ti $3 | 75. | Tima, 94. 32m.; needle No. 1. 
71 41 
Tl 42 
7t 20 
71 14 Needle makes 22 oscillations in 60 
71 24 seconds of time. 
East | West 72 18 72 18 72 18 
72 08 72 04 72 06 j..... 
' 72:12} 7212! 72 12 ; 
East 72 36 72 34 72 36 | .... 
72 30 | 72 30{| 7230] .... | Needle No. 1, with A end north, 
72 30 72°30 72 30 | 76. gives 71° 57’, 1. 
B | East | East 72 00 | 7200! 72 00 | 76.5 | Time, 10k. 21m. 
7h 55 71 53 71 54] .... . 
, 72 30 72 30 72 80! .... 
West | 72 46) 7243 | #72 44, .... | Needle makes 22 oscillations in 60.5 
72 16 72 15 72 15 | .... seconds of time. 
72 28 | 72 28 72 28 
West | East | 71 36] 71 34/ 71°35/.... | 
7 7124} 7i 22] 7t 23] .... Needle No. 1 gives— . 
71 32 71 28 71 30 | .... | With A end north...... 71° 67'.1 
West 71 48 71 44 7) 46 | .... | With A end south...... 71 69.1 
7158 | 71 54| 71 56|.... —_—— 
71 50] 7! 46] 71 48 | 77. | Dip by 24 observations... 71 58.1 
Juxx 28.] [1842. 
"BB | West | West | 72 02) 71 58 ” 00 | 67. | Time, 9A4.; needle No. 1. 
72 02 71 58 200] .... 
7) 56 71 62 l 64 
East | 71 42 {| 71 38 140].... 
71 26 | Ti 22 1 24} .... | Needle makes 23 oscillations in 61 
7122; TZ 20 1 21 | 68.2 | seconds of time. 
East | West | 72 15 | 72 16 215 ].... 
72 08 72 08 208 ].... 
72 18 72 18 2 {8 
East | 7155 | 71 65| 71 55/.... 
71 58 | 71 58 158 | .... | Needie No. 1, with A end south, 
71 58 72 00 1 59 | 71. gives 71° 54’.3. 
A | East | East 72 34 72 36 2 35 | 71.5 | Time, 9h. 48m. 
. 7236 | 72 38 | 772 37| .... 
72 28 72 -30 72 29 | .... 
West | 72 00 | 72 00| 7200) .... | Needle makes 21 oscillations in 60 
72% | 7222) 7222) .... | seconds of time. 
72 05 72 05 72 05 | 72.7 
West | East 71 66 | 71 64 | 71 65] .... 
72 06 | 72 02| #72 04/|.... | Needle No. I gives— 
- 72 04 72 00 72 02 | .... | With A end north...... "72° 07.8 
West | 71 86 71 52 71 54 | .... | With A end south...... 71 54,3 
71 50 7L 48 71 49] .... —— = 
, 142) 71 40 . 71 41 | 73.6 | Dip by 24 observations... 72 01 
; ; o 


en eT a ee en 



































[ 97 ] 838 | ° 
Jory 13.] MAGNETIC DIP. . [1842. , 
23/3 2 ‘s ‘S Ss | « 
3 Elz 3s rg a 2s | 2 
a Fl ed 3 Gs 5 Sa : 
sei S543 3 oF © os | g Remarks. 
Sic /2F 1] £8 gé 5S E 
Se) las] 8 A ef a |S 
fl Bd = Z ro) = | > 
o of o / | o 7 | o _ os : 
A | West | West | 72 02 | 72-02) 72 02 76. | Time, 8h. 52m.; needle No. 1. 
71 54 71 56 71 55, .... 
72 02 72 00 72 Ol |... 
East 72 «10 72 08 72 09 . 
72 00 | 72 00 | 72 00); ..,. | Needle makes 21 oscillations in 60 
71 52 71 50 | 71 51 seconds of time. 
East | West 72 08 72 06 72 O07 | 77. 
72 16] .72 14 72 15 | .... 
72 08 72 08 72 08 | .... 
East 72 40 72 40 72 40 | .... 
72 28 | 7228 | 7228 {| .... | Needle No. 1, with A end north, 
72 26 72 26, 72 26 | 78. gives 72° 10.2. . 
B | East | East 72 12 72 12 72 12 | 79. Time, 9h. 300. 
* 72 10 72 10 72 10} .... 
7220 | 7220| 72 20|.... . 
West | 72 12| 72 10| 72 11 | .... | Needle makes 21 oscillations in 61.5 
71 58) 71 58 | 71 58 |.... | seconds of time. 
71 58 |‘ 71 58 | 71 68].... 
West | East 71 40 Fl 36 71 38 | 79.5 
. 7148 | 71 44| 71 46{.... | Needle No. 1 gives— 
71 40| 7138 | 71 39 | .... | WithA endnorth...... 72° 10.2 
West | 7208] 72 02| 7205, .... | WithA end south ...... 7L 58.3 
71 58 71 52 71 55] .... —__—- 
71 50 | 7146] 71 48 | 79.2 | Dip by 24 observations... 72 04.2 
Jury 19.] [1842. 
ee 
. ] 4 
B | West | West ' 71 50 | 71 44] 71 47 | 80. | Time, 9h. 27m.; needle No. 1. 
, 7152) 7148{ 71 50/.... 
r) 71 50 71 46 71 48 
’ Bast 71 50 71 46 7148 | .... 
71 32 {| 71 28 | 74 30 | .... | Needle makes 21 oscillations in 60 
7140 | 71 34 (|° 71 37] .... seconds of time. 
East | West 71 48 71 48 71 48 | 81. 
72 06 72 06 72 06 
71 54 71 54 71 54 
East 72 02 72 02 72 O02] .... 
72 10| 7210{| 7210] .... | Needle No. 1, with A end south, 
72 16 72 18 72 17 | 82. gives 71° 63/.1. 
ee ee a pn 
A | East | East 72 15 72 15 | 72 15 | 82.2 | Time, 10h. 18m. 
72 08 72 08 72 08 | .... /] ° 
72 10 72 10 | 72 10|.... 
West | 72 00] 7200! 72 00 | .... | Needle makes 22 oscillations in 60 
71 50 71 50: 71 50); .... seconds of time. 
7208 | 7208 | 72 08 | 83 
‘West | East 71 36 7132: 71 3t] .... 
7130! 7130! 71 30|.... | Needle No. 1 gives— 
7L 45 71 45 71 45 | .... | WithAendnorth ...... 71° 54°.2 
West| 71 50! 71 50 | 71 50] .... | WithA endsouth ...... 71 58.1 
71 50 71 60 7i 60] .... ——_ 
71 50 | 71 71 50 | 83.6 | Dipby 24 observations. .. 71 53.4 


or 
i) 





Cosy 
a 
re 
“ 
~w° 
f=) 
beeen 





| 


End of neelle | 
pointed north. 
Face of instru- 
ment. 
Marked side : 
of needle. 








= | 
< 
a 
= 


East | West 


A | East | East 
West 
West | East 


West 


Aveust 3.] 


| 
B | West wen 
East 


East | West 


East 


A | East | East 
West 
West | East 


' West 








North end of 


needle. 





30 
59 


24- 


50 
48 
38 
42 
30 
46 
30 
26 
32 


36 


06 
10 
00 
10 
48 
42 
40 
00 
10 
00 








South end of 


72 
71 
72 
71 
71 
7t 


71 
71 
71 
7l 


71 
71 
71 
71 


71 
72 
71 
71 
72 
72 
72 


72 


72 
72 
72 
72 
7l 
71 
71 
71 
72 
71 


MAGNETIC DIP. [1842. 
Ss. | | 
é 8 nn 
3 se | g Remarks. 
| 8S | 
Qo \ 7 
= | & 
4s | 71 48 | 78. | Time, 9h. 8m.; needle No. 1. 
48 71 49 
52 71 54 , 
42 71 45 
42 71 44 Needle makes 22 oscillations in 60 
48 71 50 | 78. seconds of time. 
08 72 08 
54 71 84 
10 72 10 
12 | 72 12 . 
06 | 72 06 . Needle No. 1,- with A end south, 
15 | 72 15 | 78.6 | gives 71° 57.9, 
30 | 7230 79. | Time, 104. . 
58 71 58] .... 
26 72 26) .... | 
52 | 71 51! .... ' Needle makes 23 oscillations in 60 
46 | 71 47 | seconds of time. 
58 7158}; .... ! 
42 71 42 | 80. 
30 | 71 30 Needle No. 1 gives— 
42 71 44 | .... | With A end north...... 71° 49/.2 
28 7L 29 ... | With A end south...... 71 57.9 
22 7124] ~«.... __-_ 
32 | 71 32] 80. | Dip by 24 observations... 71 53.5 
_ | : 
[t842. 
40 | 71 40! %@. | Time, 9h. 25m.; needle No. 1. 
40 7140) .... 
42 | 71 42 | . 
48 71 50° .... 
58 71 59 | .... | Needle makes 23 oscillations in 61 
43 71 64 = «.... seconds of time. 
03 72 05: 70.5 
52} 71 52/1 .... 
58 | 71 58 | 
20 72 20 
40 | 72 411 .... | Needle No. 1, with A end south, ~ 
24 | 7225 | 71.4 | gives 72° 00.5. 
| 
| | . 
36: 72 36 | 71.7 | Time, 10h. 
05 | 72 05 — 
04 | 72 05 
10! 72 10 Needle makes: 23 oscillations in 60 . 
00 72 00 seconds of time. 
10 72 10 .... 
42 71 45 | 72. 
38 | 71 40 Needle No. | gives— ‘* 
40; 71°40 With A end north ...... 72° O14 
56 Tt 58 With A end south...... 72 00.5 
10: 72 10 —-— 
71 58 
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| 73. Dip by 24 observations... 72 O01 


























[97] 840 
Avavst 9.] . MAGNETIC DIP. [1842. 
sdize |$.| 3 s 4 
35 : | "3s Es w¢ £ a 
suse/et| 22 | 23 | 2a | é Remarks 
ee) 8° |Ss] 5° | 2" | ge | 3 
Bl S| = 4 w = | > 
° o 4 o 4 ' 0 
B | West| West} 7156 | 71 52 | 71 54 77.5 | Time, 9h. 35m.; needle No. |. 
72 00 71 56 7158! .... 
72 00 71 58 7159, .... 
East 71 38 7t 34 71 36) .... ° 
7130 | 71 28| 71 29| .... | Needf@ makes 23 oscillations in 59 
71 26 71 22 71 24]... seconds of time. 
East | West| 72 20 72 18 72 19 | 78. 
72 00 72 00 72 00 eas 
72 04 72 04 72 04 
East 71 54 71 52 71 53 
. 72 02 72 02 72 02 | .... | Needle No. 1, with A end south, 
72 04 72 04 72 04) 79. gives 71° 5937.5. 
e | 
A | East | East | 7210! 72 12| 72 11) 79. | Time, 10k. 27m. 
| 72:14] 7214), 72 14] .... 
72 08 72 10 72 09 | .... 
West| 72 30} 72 30 72 30 _.. | Needle makes 22 oscillations in 60.5 
: 72 30 72 30 72 30 . seconds of time. 
72 28 72 26 72 27 | .... 
Weat } East 71 38 71 34 71 36) 80. . 
7136 | 71 34| 71 35 .. Needie No. gives— 
71 38 | 7 34 71 36 With A end north...... 72° 06’.3 
West | 72 12{ 72 10| 72 11 With A end south...... 7i 53.5 
_ 7158| 7166| 71 57|.... ——. 
72 20| 7218; 7219 ! 80.2 | Dip by 24 observations....71 59 .9 
Aveust 16.] (1842. 
A | West | West 72 08 72 04 | o72 06 | 79. Time, 94. 35m.; needle No. 1. 
72 O02 71 58 72 00 | .... 
71 68 71 62 71 54 
East | 71 34 | 71 32] 71 33 
71 42 71 40 71 41 Needle makes 22 oscillations in 61 
71 34 71 32 71 33 





B | East | East 
West 

Weat | East 
West 


72 
72 

o 
71 
71 
71 
71 
71 
7 
71 
71 
71 


20 
20 
20 
46 
34 
58 
58 
56° 
00 
40 
40 
38 


-—— 


38 


79.5 seconds of time. 


4 
Needle No. 1, with A end north, 
* gives 72° 04’.2 





82. | Time, 10k. 20m. 


Needle makes 21 oscillations in 61 
seconds of time. 


Needle No. 1 gives— ; 
With A end north ..... . 72° 04'.2 
With Aendsouth ...... 71 64.8 


82.5 | Dip by 24 observations... 71 59.5 











—— 


Aveust 30.] 
@ 9 . & 
Ve 8. | %s 
r=] =] ood ~~ 
iT aL: 
25) 8° | Ss 
8) = 
B | Weat | West 
East | 
East | West 
East 
A | East | East 
Weat 
Weat | East 
| 
| West 
| 
a | 
Surrex ser 6.) 
a 
A | Weet ; West | 
! 
East | 
East | West | 
| East 








‘ 
40 
40 
40 
52 
52 
50 
06 
50 
50 
72 22 
72 18 
72 26 


71 
71 
71 
71 
71 
72 
7 
71 


“o | North end of 
needle. 


72 20 
72 15 
" 72 20 
72 26 
72 26 
72 20 
71 40 
vl 40 
“71 40 
72 00 
72 04 
71 68 


te 


72 
72 
72 
7H 
7 
71 
72 
72 
72 
72 
72 
72 


00 
12 
05 
40 
48 
50 
2b 
24 
25 
30 
26 
28 


oe ee ew 

















MAGNETIC DIP. [1842 
3 || 4 
Es | 28 a 
¥ ‘S. ; Remarks. 
as ¢ F . 
3 = & | 
° é ° é ° 
71 36) 71 38 / 71 Time, 94. 14m.; needle No. |. 
71 36.| 71 38 |... 
71 36 71 38 
71 48 | 71 50 
71 560 | 71 51 | .... | Needle makes 21 oscillations in 61 
71 48 71 49 | 71.5 | seconds of time. 
72 02 72 04} .... 
71 50 71 50 
71 6&0 71 50 
72 24 72 23 oe 
72 18 72 18 *. | Needle No. 1, with A end south, 
72 26 | 7226 | 72. | gives 71° 56.32. 
7220 { 72 20 | 72. | Time, 104. 5m. 
72 15 7215 .. 
72 20 72 20 
72 25} 72 25 Needle makes 22 oscillations in 61 
72 265 72 25 /.... seconds of time. é 
72 20 72 20 | 72.6 
71 38 7139] .... 
71 38 | 71 39 Needle No. | gives— 
71 38 | 71 38 With A end north...... 72° 05’ 
72 00 | 72 00 With A end south ...... 71 66.2 
72 00 72 02 ——_—— 
71 56 71 57 72.8 Dip by 24 observations... 72 00 6 
[1842. 
71 58 | 71 59 | 67. | Time, 8k. 44m.; needle No. 1. 
72 10 72il].... 
72 03 72 04 
71 38 71 39 . 
71 44 71 46 | .... | Needle makes 20 oscillations in 50 
71 46 71 48 | 67. seconds of time. 
72 20 72 20 | .... 
72 24 72 24 
72 25 72 25 
72 30 | 72 30 
72 26 72 2 Needle No. 1, with A end north, 
72 28 | 72 28 gives 72° 10’. 
72 00 | 68. | Time, 94. 25m. 
72 06 
72 00 
72 08 Needle makes 20 oscillations in 57 
72 03 seconds of time 
72 11 
71 50 
71 50 Needle No. 1 gives— 
71 56 With A end north ...... 72° 10/ 
72 00 With A end south ...... 71 «58.7 
71 50 


71 50 | 69., | Dip by 24 observations. . . 











2si|pe ‘38 S 
ae 
8 a 
3B 38 oe: P 
Ba\ 8° |3s| 3 
i om = Z 
B | West | West | 71 
71 
71 
Fast | 71 
7I 
71 
East | West | 72 
72 
72 
East | 72 
72 
72 
A | East | East 
West 
West | East 
West 


SzrTzemBER 27. | 


needle. 


South end of 
needle. 


48 
52 


48 


14 
14 
12 
04 


10 








842 
MAGNETIC DIP. [1843. 
S e 
ar: 
Ce d Remarks. 
az | & 
= >) 
i?) f oO . 
71 52 | 79.5 | Time, 9h. 34m.; needle No. 1. 
7149 | .... 
71 53 
71 37 
71 49 
71 46 | .... | Needle makes 21 oscillations in 60 
72 16 | 81. seconds of time. 
7216! ... 
72 12 ° 
72 05 
72 00 | .... | Needle No. 1, with A end south, 
7210181. | gives 71° 58/.8. 
82. | Time, 10h. 16m.; needle No. 1. | 
Needle makes 22 oscillations in 61.5 
seconds of time. 





72 
72 
71 
72 
72 
72 
71 
71 
7] 
72 
72 
72 


' A | East | East 
West 
West | East 


West 


72 
72 
71 
72 
72 
72 
71 
71 
71 
72 
72 
72 


ee 
e 


71 
71 
71 
71 
71 
71 
72 
71 
71 
72 
72 
72 


72 
72 
71 
72 
72 
72 
71 
71 
71 
72 
72 
72 





82.3 
..-+ | Needle No, ! gives— 
With A end north 
With A end south 


71° 56.7 
71 68.8 


82.8 Dip by 24 observations... 71 57.7 


(1843. 





49 | 61. | Time, 9h. 20m.; needle No. 1. 

48 /.. 

48 

4l 

4l 

41 | .... | Needle makes 22 oacillstions in 61 
01 | 62. seconds of time. 

50 | .... 

56} .... 

O7 | .... . 

11 | .... | Needle No. 1, with A end south, 
23 | 64. gives 71° 54/.6. 

0 65.5 | Time, 104. 6m.; needle No. 1. 

3 wees 

64} .... 

22 | .... | Needle makes 21 oscillations in 60 
34] .... seconds of time. 

32 | 66.5 

47 1 .... 

38]... Needle No. 1 gives-— 

35 | .... | With A end north ...... 72° 08'.6 
17} .. With A end soath ...... 71 54.6 
Ii3]/... —_—__ 
12 | 68. | Dip by 24 observations... 72 61.6 








843 [ 97 } 












. e 
Ocronzn 4.] MAGNETIC DIP. [1842. 
2 3 ‘S a 
@ 
3 § #3 | $2 | & 
% = z 3 Remarks 
E ge at | § 
a = DQ = > 
0 i °o d o f 
A | West | West | 72 18 72 «14 72 16 | 55.5 | Time, 92. 54m.; needle No. 1. 
72 18 72 14 72 16 
71 64|- 71 60 | 71 52 
East 71 30 71 28 71 29 
71 30 71 28 71 29 
7128 | V1 26] Vl 27 Needle makes 21 oscillations in 60 
East | West | 72 42| 72 40/ 72 41 seconds of time. 
72 34 72 30 72 32 
72 28 72 26 72 27 
East 72 30 72 28 72 29 . / 
7 16 | 7216] 72 16 | .... | Needle No. 1, with A end north, 
72 10 72 10 72 10 | 57. gives 72° 07’. 


Time, 104. 30m. 






72 00 

72 OU | .... 

72 18 | .... | Needle makes 22 oscillations in 61 
72 10 72 10 7210] .... seconds of time. 
72 10 72 10 72 10 ’ 

West | East 71 32 71 36 71 34 | 58. 
7132 | 7120 |} 7i21|.... | Needle No. 1 gives— 
7120) 7114! #7t 17) ~.... | With A end north...... 72° O07! 
West 72 06 72 04 72 05 | .... | With A end south...... 7k 56.4 

72 06 72 04 72 05 | .... ——— 
72 06 | 7204} 72 05 | 67.5 | Dip by 24 observations... 72 01.2 





Ocroszr 11.) [1842. 





72 06 | 72 06 | 56.5 | Time, 9h. 50m.; needle No. 1. 
72 10 72 10 | .... 


7206 | 7206) .... 
East 71 38 71 36 7137] .... 
71 46 71 38 7139] .... 
1 7114] 71:10] 171 12 | 56.8 | Needle makes 21 oscillations in 58 
‘East | West; 7206 | 7206} 72 06] ...: | seconds of time. 
72 16 72 16 72,16] .... 
72 12 72 12 7212] .... 
East | 7200 | 7158{| 71 59|.... a 
71 58 | 71 56| 71 57 | .... | Needle No. 1, with A end south, 
71 48 71 46 7147) .... gives 71° 55’.6. 


Time, 10h. 27m. 





72 24) 7222) 72 


72 32 72 30 72 

West | 72 16| 7212) 72 Needle makes 21 oscillations in 68 
7212 | 7210)! 72 seconds of time. 
72 04 72 02 72 

West | East 72 02 72 O2 72 

71 62} 71 60) 71 Needle No. 1 gives— 
72 02 | 7200 | 72 With A end north ..... . 72° 06/.4 

West{ 7154] 71 60)! 71 With A end south ...... 71 656.6 
71 42 71 40 71 





71 54 | 71 52| 71 Dip by 24 obaervations....72 01 


td 


72 00 
72 00 | 72' 00 
West | 7218 | 72 18 


B | West | West | 72 06 
72 10 
72 06 
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Ocrosrnx 11.} MAGNETIC DIP. - [1842 . 
e « 0 ’ 
Sg} 2 2 ‘S ) 5 a | 
Vd. |4a) ae) ge | dg] 2 | 
Arlee ilgs| Ss | 3B | ss s | Remarks. 
S3B| es | g 3 qs 3 8 
He S ts B® 3 . § = a | 
fx 2. Fay = 2 | @ = i 
° 
A | West | West | 72 04 | 72 02 | 72 03 | 61. rime 11h. 4m.; needle No. 2. 
71 58 | 71 56 71 57 | .... | ‘ 
71 60 | 71 50] 71 50 | 
East | 7120: 7120 | 71 20 
71 30 | 71 28 | 71 29 | .... | Needle makes 21 oscillations in 60 
7130! 7128 | #71 29 | 61.5 seconds of time. 
East | West 72 10 72 10 72 10 
72 12 72 12 72 12 
72 02 72 02 72 02 
East 71 52 | 71 52 71 52 
71 54, 71 54) 71 54] .... Needle No. 2, with A end north, 
71 58 | 71 58 71 58 | 62. gives 71° 51.3. 
B 72 20 | 62. Time, 11h. 30m. 
72 | 7226] 7225 .... | Needle makes 22 oscillations in 62 
72 22 72 24 72 23 seconds of time. 
7216 | 7216] 72 16 Needle No. 2 gives— 
72 10 72 10 72 10 With A end north ...... 71° 51.3 
72 28 72 28 72 28 | .... | WithAend south ...... 72 03.2 
1 66 | 71 64 | 71 55 | 63. | Dip by 24 observations... 71872 
“""" | 24 observations of needles give— 
vee eee eee eees 72° OL 
Novemsesr 1.) [1842. 
A | West | West | 71 54/ 71 652 | 71 58 | 47.5 | Time, 9h. 46m.; needle No. t. 
7154] 716%] 7153] .... | 
72 04 72 02 72 03 
Fast 72 00 71 58 71 59] .... 
72 00 | 7200} 7200] .... | Needle makes 20 oscillations in 56 
71 68 | 71 58! 71 68 | 49, seconds of time. 
East | West 72 12 72 10 72 111] .... 
72 14 72 10 72 12 
72 20 72 18 72 19 
Baat 72 30 72 28 72 29] .... 
72 40 | 72 40| 72 40; .... | Needle No. 1, with A end north, 
72 46 72 46 72 46 |} 650.5 gives 72° 11/.9, 





B | East | East 72 18 72 16 72 17) 62. Time, 10h. 26m. 
72 28 72 24 72 26) .... 
72 10 72 10 72101] .... 
Weat | 72 26 72 23 | 72 25 .... | Needle mades 20 oscillations in 65 
72 20 72 20 72 20 | .... seconds of time. 
72 18 72 18 72 18 | 64. 
Weat | East 71 62 7l 52 71 52] «.... 
71 32); 7130] 71 31} ....{ Needle No. 1 gives— 
71 28 71 28 71 28 | .... | WithAend north ...... 72° 11'.9 
West | 71 54 71 54) #71 54 / .... | WithAendsouth ...... 72 01.5 
71 60 71 48 71 49 | .... — 
7148) 7148) 7148) .... | Dp by 24 observations... 72 07.2 
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MAGNETIC DIP. [le4e. 











@ U r<) fon Com . 
32 : Bs |< : F ; | a 
° . . 
aa| ae oe ef as 38 ‘ Remarks. 
os|/ cgi gel] a g 
gals" iy] 2 | BS] EE 
RB) py = Z, a = 
° / o 4 (] é © . 
B | West | West | 71 56 / 71 52 | 71 54 42. | Time, 9h. 26m.; needle No. }. 
, 7l 55 71 52 71 68] .... 
71 60 | 7148/ 7149] .... , 
East 71 38 71 34 71 386] .... 
71 26 | 71 20! #71231 =.... | Needle makes 20 oscillations in 55 
: 71 22) 71 20 71 21 | 42. seconds of time. 
East ' West 72 05 72 03 72 04 wee 
72 05 72 083 72 04 
72 00 71 658 71 69 
East 72 10 72 08 72 09 | .... 
7210} 72 08 72 09 | .... | Needle No. 1, with A end south, 
72 08 72 06 72 OF | 42.6 gives 71° 52/.3. 
A | East | East 72 10 72 10 72 10 | 43. Time, 10k. 10m. 
71 64 71 52 71 63! .... 
72 12 72 10 72 l)| .... 
West | 72451 7245] 72 451 .... | Needle makes 20 oscillations in 56 
72 40 72 38 72 39] .... seconds of time. 
72 50 72 50 72 50 | 44. 
Weat | East 71 28 71 24 7t 26) .... 
71 30; Pi 30 | 71 30/ .... | Needle No. | gives— . 
71 34 71 32 71 33 | .... | With A end north....., 72° 08’.8 
West | 72 20 72 20 12 20 | .... | With A end south...... 71 62.3 
. 72 15 72 15 72 16] .... — 
72 08 | 72 08 | 72 08 | 44. | Dip by 24 observations... 72 00.3 
NoveMBen 22. ] {1842. 
A | West | West 72 30 | 72 30| 72 30 | 27. | Time, 9A. 57m.; needle No. 1. 
. 72% 22 12 22 72 221 .... 
72 25 72 23 72 24 
East 71 32 71 32 71 32] .... 
71 32 | #71 32 | 71 82] .... | Needle makes 20 oacillations in 59 
71 42 71 40 71 41 | 27. seconds of time. 
East | West | 7235| 72 831| 72 34 
72 38 72 36 72 37 
72 40 72 40 7240] .... 
East 72 18 72 18 72 IG} .... 
72 20 | 7220 | 72 20 | .... | Needle No. 1, with A end north, 
72 10 72 10 72 10 | 27.5 gives 72° 19/.3. 
r ‘ 
B | East | East 72 08 72 06 72 07 | 28.5 | Time, 104. 29m. 
72 08 72 06 72 O7 | .... 
72 08 72 06 7206 .... 
West | 72 14] 72 141 #7214] .... | Needle makes 20 oscillations in 68 
72 14) 72 14 72 14] .... seconds of time. 
72 08 72 06 72 07 | 28.7 
Weet | East 71 40 71 40 7140] .... 
7128 | 7124] 71 26|.... | Needle No. 1 gives— 
71 20 71 16 71 18; .... | With A end north ...... 72° 13/3 
West 72 10 72 10 72 10 {| .... | With A end south...... 7 657.1 
71 56 71 54 71 55] .... . a 
72 02 | 7200 | 7201 | 29. | Dip by 24 observations... 72 05.2 
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Decemusr 27.) 


North end of 


needle. 


Scuth end of 
needle. 
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MAGNETIC DIP. (1942. 





Remarks. 


Therm., Fah. 


eng | See: | oe | eS | TS 
—_—ee 


e 4 cs) 
uid. | 34 
S dl 
SRE 
g6/ 8" | ds 
fl S| fe = 
B | West | Weat 
East 
East | West 
East 





72 
72 
72 
72 
72 
72 
71 
71 
71 
71 
71 
71 


24 


39 
40 
21 
17 
49 
49 


50 
56 
63 


35.6 | Time, 8h. 55m.; needle No. 1. 


Needle makes 20 oscillations in 57 
tees seconds of time. ' 
34.2 


.... | Needle No. 1, with A end south, 
35. gives 71° 55’.3. 


35. | Time, 9h. 37m. 


@ 


Needle makes 20 oscillations in 56 
seconds of time. 

36.5 | 

..+» | Needle No. 1 gives— 


With A end north...... 72° 08.2 
With A end south...... 71 55.3 





36. | Dip by 24 observations... 72 01.6 


MAGNETIC OBSERVATORY, 


. AT THE 


GIRARD COLLEGH, PHILADELP IMA. 


ORDINARY METEOROLOGICAL OBSERVATIONS, 
FROM JANUARY TO JUNE, 1042. 


GENERAL NOTES. 





The following slterations occur in the instruments and records of this year, as compared with 
those of the last. 

A barometer of the construction of F. R. Hassle, Superintendent of the Coast Survey, was 
placed by the side of the observatory standard, the cisterns being nearly on the same level. The 
tube of this barometer is nine-sixteenths of an inch in diameter. The scale is attached to a steel 
rod. This is recorded as barometer No. 2. It was removed in September. 

The record of the motion of the different strata of clouds was quitedefective, chiefly from the time 
which it occupied interfering with the other observations. ¢ was not insisted on, in consequence, 
and is found only occasionally in the following tables. 

The rain gauge is on the roof of the observatory, twenty-four feet one inch above the level of the 
cistern of the barometer, and thirty feet above the ground. 
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